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AVIATION'S awards to 
service and overhaul 
crews of two outstand- 
ing airlines — see cita- 
tions for industry’s top 
award on page 110. 
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sound service articles 
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Pratt & Whitney Aircraft again leads the way to higher 
horsepower. The new Wasp Major is the most powerful 
aircraft engine in production in the world — delivering 
3500 horsepower — plus. Already it has been selected 
to power such air-giants as the Boeing Stratocruiser, 
Douglas Globemaster, Hughes Hercules, Martin Mars, 
Republic Rainbow and Consolidated B-36 as well as 
the F2G Goodyear Corsair and eight Army and Navy 
aircraft not yet publicly announced. 
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and space saving 

ECLIPSE LINEAR 
V ACTUATORS 


Designed by Eclipse, the leading name in aviation accessory 
development and production. As far back as 1931 we pro- 
duced aviation rotary actuators for the planes of that era 
. . . and today for the fastest planes built. 

Eclipse engineers can help you apply concentrated might to 
your new aircraft designs where weight, space and depend- 
ability are all important. Write today for installation draw- 
ings and performance curves. / - 


^1600 Ac 
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Every year, the judges tell us, the job 
of picking out any two airlines for our 
Annual Maintenance Awards is more 
than tough, because every line in the 
country is constantly doing a magni- 
ficent piece of work. That reason made 
this year no exception, they report. But 
pick two they did — one flying up to 
10,000,000 revenue miles, one flying 
more than 10,000,000 — and the citations 
for the ’45 champs will be found on 
page 110. Incidentally, Air Transport 
joins forces with us this year in tend- 
ering these Maintenance Awards, the 
9th such presentation to be made. 

A* Is customary with this issue, we 
have a greatly expanded Maintenance 
section, and it’s of across-the-industry 
interest, for the feature articles offer a 
wide range of sound ideas for airline, 
military, and personal operations. This 
complete section is bulwarked by 15 
pages of Maintenance Notebook pre- 
sented in color, giving practical time- 
and money-saving ideas with the same 
industry-wide interest. A special Main- 
tenance table of contents is on 109. 

Nevar before in history has a nation 
dared appoint a group of civilians to 
go into a vanquished country to find 
out precisely what its conquering 
armies had accomplished. But that’s 
exactly what happened with these 
United States when the late Pres. 
Roosevelt established the United States 
Strategic Bombing Survey — a group 
of twelve citizens — to determine the 
effects of airpower. A completely dis- 
passionate job of fact-finding they did, 
and the results are must reading for 
anyone who is interested in maintaining 
peace on earth, goodwill toward men. 
Prime parts are digested on page 106. 

Interest in the injection carburetor has 
been great, as is natural for such an 
advanced development, yet it’s been 
impossible to tell much about it be- 
cause of military security. But, we're 
pleased to report, the door has now 
been opened, and we present the first 
details on the construction and opera- 
tion of Bendix’ new type, which is 
adaptable for small civilian planes as 
well as military and commercial craft. 
This article starts on page 153. 

Another development just coming back 
from the war is the new controllable 
pitch propeller developed for light- 
planes and now being marketed by 
Beech. The engineering details and il- 
lustrations will be found on page 175. 


And ipeaking of lightplanes, three new 
personal jobs are presented this month 
— the Stinson Voyager 150, on page 
184- the new Culver V, on page 186; 
and the new Globe Swift, on page 187. 

The ambitious man who wants to get 
going right now in this aircraft sales 
and service business — but who is 
balked by the lack of money required 
to build a complete new airport — will 
find plenty to interest him in the article 
beginning on page 178. For there, 
Donald Cooke lays down the principles 
for establishing floatplane bases, show- 
ing how money can be saved with this 
type of operation. 

Plenty of people who are in Wall 
Street as well as away from it have 
been baffled by the course of stocks 
these last few months. Our Financial 
Editor this month looks into the air- 
line securities situation and plots a 
probable course as the result of chang- 
ing load factors, new financing, and 
other influences. His keen analysis is 
on page 195. 

Aviation's next Briefing page will in- 
troduce Volume 45, the first of the 
New Year, which we sincerely hope 
will be the very best you’ve ever had. 



K , H. Holmgren, Associate Director of Avia- 
tion Associates and the Aviation Institute of 
Professional Sales Training. He gives the de- 
tails (page 176) of a new home training 
course lor aviation sales work. That the mer- 

study will be essential in this orreraft sales 
and service business is indicated by the fact 
that the course he describes has already been 

craft, the lightplane "Big Three." 


Down the Years in AVIATION'S Log 


25 Yr. Ago (1920) — Capt. Corliss 
C. Moseley wins Pulitzer Trophy, 
flying Verville-Packard biplane at 
178 mph. . . . Fokkcr puts out 7- 
passengcr cabin transport to cruise 
at 110 mph. . . . Lakchurst dirigi- 
ble hangar, world’s largest, com- 
pleted. . . . Airmail flies 116,023 
mi. in month at cost of 63* per mile. 
. . . Pacific Fleet plans record 
6,500-ini. seaplane round-trip run to 
Panama. . . . Argentina finds avia- 
tion control laws necessary. . . . 
Zeppelin builds 4-engine transport 
plane. 

15 Yr. Ago (1930) — Nine-month 

plane output by 296 U. S. companies 
totals 2,154 craft. . . . Civil aircraft 
flew 68,669,928 mi. in first half of 
year with six fatal accidents. . . . 
PAA extends service to Para, Bra- 
zil. . . . Ford reports that private 
air freight service, Detroit-Chicago 
and Detroit-Cleveland-Buffalo, car- 
ried 10,000,000 lb. of freight during 


past five-year operation. . . . Capt. 
Hawks flies J6-9 Travel Air “Tex- 
aco 13” Havana-N. Y. in 8 hr. 44 
min. . . . Capt. Ammel of Chicago 
flies Wasp-powered Lockheed Sirius 
N. Y.-Panama in 24 hr. 35 min., first 
non-stop flight. . . . French Gov- 
ernment gives safe flying prize to 
Compagnie Generale Aeropostale 
pilot who flew 49,000 mi. in six 
months without accident. 

10 Yr. Ago 119351 — German mili- 
tary aircraft production set at 3,000 
per year. . . . Italy opens first In- 
ternational Aircraft Salon at Milan. 
. . . RAF sends pilots to U. S. 
for instrument training. . . . Ray- 
mond Schwartz of Boeing flies his 
first 23 hr. of instruction entirely 
by instrument. . . . Curtiss- Wright 
builds amphibian with nose wheel. 
. . . Kellet produces first wingless 
autogiro. . . . Naval Aircraft Fac- 
tory turns out first XN3N-1 trainer 
powered by Wright J-5. 
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The ability to control a plane with 
precision, during landing, take-off and 
similar maneuvers is one of the big- 
gest thrills in flying. And the sooner 
you learn to depend on instruments 
— reliable instruments — the quicker 
you’ll master that control. More than 
two-thirds of all light-plane accidents 
are due to faulty human flying judg- 


ment. In many cases, a glance at the 
instrument panel would have corrected 
that judgment, saved a plane, saved 
a life. 


Watch for important announce- 
ment soon about Koilsman Instru- 
ments for today's private planes. 


KOLLSMAN AIRCRAFT INSTRUMENTS 


m 


SQUARE Q COMPANY 
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SEE YOUR PIPER CUB DEALER 

for a Good, Safe, Economical Plane 



[ YES, THIS IS THE NEW 1946 PIPER \ 

' CUB SPECIAL. IT'S A PERSONALIZED K 
VERSION OF THE CUB THAT HAS WON 
SUCH GREAT FAME IN THE WAR. A 
LET'S FLV TO RIVERSIDE! J I 


WOULD IT TAKE) VOU CAN SOLO IN A YJ 
LONG FOR MEj> FEW HOURS IN A PIPER 1 
TO LEARN OCUe. IT IS IDEAL FOR 
"l TO FLY ? Jf TRAINING. IN FACT, SCORES 
OP LOCAL ARMY PILOTS 
WON THEIR WINGS IN CUBS 
AT MY AIRPORT ! A 


GOLLY, WE LEFT \~L MOST PEOPLE DON'T 
THE GROUND BEFORE) REALIZE HOW < 
I REALIZED IT! I A ECONOMICAL PIPER 
WISH I COULD A' CUBS ARE. YOU CAN . 
AFFORD A SHIP )\ GET ONE FOR ONLY V 
LIKE THIS. y—y $665 DOWN. AND IT K 
(gives YOU 8ETTER GAS 
\ MILEAGE THAN THE > 
AVERAGE CAR. ) 


THAT’S GOOD) 
NEWS TO ME. 
HOW ABOUT c 1 
SERVICE ?). 


YpIPER CUBS REQUIRE VERY 
.V LITTLE SERVICE. HOWEVER, 
A IT IS ALWAYS REASSURING 
If TO KNOW THAT THERE'S A 
PIPER CUB SALES AND SERVICE 
(ORGANIZATION AT NEARLY f 
UTl EVERY AIRPORT, j * 


I CERTAINLY LEARNED)/ 
A LOT FROM THAT RIDE.) 
I GUESS A PLANE ISN'T 4 
A RICH MAN'S PLAYTHING) 
AFTER ALL! / — 


NOT THE PIPER CUB, 
I MR. CARTER. ITS A 
.GOOD, SAFE PUNE 
rYOU CAN AFFORD ^ 
■ TO BUY AND FLY' 


IS YOUR TOWN READY TO FLY? 

REE BOOKLET. "What Your Town Ncoc 


Get Your HowtoFly "BookletNOW! 


P/PfP CUB 


'was for AIL Americans 
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Now, for the first time, it can be 
told . . . the story of how Breeze 
built mechanical precision into elec- 
tronic vision for the U.S. Signal 
Corps ... to keep radar accurately 
beamed ... to put guns on target . . . 
and to blast enemy aircraft out of 
the skies. 

Pioneered in the late 1930’s, the 
Breeze Mobile Antenna Mount for 
anti-aircraft radar was in the war 
from before the start to the finish. 
It was a Breeze-Mounted radar set 
that detected the Japanese sneak 
attack on Pearl Harbor on Decem- 
ber 7, 1941. Rushed to England in 
the worst days of the war, Breeze- 
Mounted radar first helped to keep 


Hitler out of London; later reduced 
buzz-bomb effectiveness by 75 per 

Before Victory was won, thou- 
sands of Breeze-built Mounts were 
produced and delivered — in time 
and on time to every theatre of war. 
This production record, backed by 
product performance, offers further 
convincing evidence of the wide 
range of Breeze “know-how”. Listed 
below are other Breeze products 



which have made the Breeze Mark 
the mark of dependability the world 
over. The diversified skills and facil- 
ities which enabled Breeze to build 
these precision items in huge quan- 
tities for war are now available to 
other manufacturers for peacetime 
production. Perhaps Breeze can 
solve that complex production 
problem for you. For a complete 
analysis and recommendation, call 
in a Breeze Engineer. 



IONS, INC. 


BREEZE PRODUCTS AND SERVICES: Radio Ignilion Shielding for Radio Nolle Suppression ■ Flexible Shielding Conduit and Fillings • Multiple 
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SJt i nevet to 

CONTINENTAL PARTS & SERVICE 


Just as there is no space limitation to the 
Continental-powered plane, so are there no 
geographical limits to Continental SERVICE. 
Wherever a Red Seal Engine takes you on 
the wide-open skyway, you enjoy the im- 
measurable satisfaction of knowing that 
Continental SERVICE was there first. Drop 
down at any recognized airport, and Con- 
tinental SERVICE extends its welcome hand. 
That which makes this SERVICE possible is, 
of course, the fact that there are so many 
Continental-powered planes in the air. 

rantinental Motors ror noration 

A ircraft Fn pine Division 
MUSKEGON, MICHIGAN 


POWER 


BY 


eai 


Engines 


CONTINENTAL 


Every Continental Red 
Seal Engine Develops Its 
full-Rated Horsepower 
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T HE greatest all-purpose snow and ice tire 
built for aircraft is the Goodyear Ice-Grip 
tire. So pilots report after thousands of war 
and postwar flights under Arctic conditions. 

There’s better control on ice, or on snow- 
packed runways when your plane is equipped 
with Ice-Grips. Thousands of strong claws 
bite into the ice as the Ice-Grip tire makes its 
landing — tor embedded in the rubber tread 
are thousands ot tiny, high-tensile steel springs 


Further, Ice-Grip tires give added traction on 
slippery turf runways. 

These multiple advantages make Goodyear 
Ice-Grips the choice for airliners whose flights 


Q U I 





MMT/0/V 
PR0WC7S 


THE GREATEST NAME IN RUBBER 
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Over ihe Hump In a Hop — 



F LYING the Hump in all kinds of weather was 
the type of service where only the best air- 
craft was good enough and where only completely 
dependable aircraft wire could be used. The Com- 
mando is that kind of plane and its high and 


low tension wire is built by Auto-Lite for just 
such service. For full information about these 
two types of wire, write for forms 838 and C-503A. 
THE ELECTRIC AUTO-LITE COMPANY 
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extra fire protection 


Mow... 

during engine warm-upsl 



Today, plane engines can have full designed-for* 
the-job fire protection during warm-up periods . .-9 
without using a single ounce of carbon dioxide from 
the plane’s regular system! 

Here's how it's done. 

A compact Kidde-designed hand truck carries two 
to three times the amount of carbon dioxide used in 
the installation aboard the largest plane being oper- 
ated. By means of a hose connection, it is hooked to 
the plane system through a simple quick-coupling 
out-board connection. With this hook-up, the cylinders 
on the truck stand guard to smother warm-up fires 
in a matter of seconds. Result: no need for replacing 
cylinders on plane — no delay in scheduled take-off! 

A discharge horn with a quick-coupling connection 
for attaching to the hose is also provided, so that 
the truck can be used for ground fires or for extin- 
guishing fires in other parts of the plane. 

Kidde invites inquiries on this auxiliary equipment 
that brings to the warm-up period the same degree 
of protection that Kidde engineered systems provide 
while in flight. 

O Company, Ine., 121S Main Street, Belleville g, New Jersey 

^Kf dde 
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WHAT THE NEW 



T hb case with which the new Martin model 202 transport can be 
refueled and serviced means more than shorter stops and faster 
passenger schedules. It also means a lot of time and trouble saved 
by those unsung heroes of the air lines, the hard-working mainte- 
nance men. Unusual accessibility, rugged long-lasting construction, 
and emphasis on interchangeability of parts — these features make the 
Martin 202 the easiest plane of its type to service and maintain. 
Look at the facts listed below and you'll see why the 202 is the 
answer to a maintenance man's prayer! 

The Glenn L. Martin Company, Baltimore 3, Maryland 


Atwitt*. 2-0-2 

MEANS TO AIRLINE MAINTENANCE MEN 


Quick Refueling: To reduce waiting rime 
at airports, the new Martin 202 is designed 
for under-wing pressure fueling ... for oil 
tank servicing from the ground. No climb- 
ing on slippery wings in rain or snow. 
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Soon, you're going to be build- 
ing up your set of fine tools. Here 
ore assortments to include in your 
tool chest of the future — selec- : 
tions that can be added to as ! 
needed.— Plomb Tool Company, . 

2221 Santa Fe Avenue, Los * 
Angeles 54, California. 
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Can 


* fXTRA Production 

fjiroots **&*"”'** 


******», 


Extra output from your tools will cut unit costs. With this 3-step 
job analysis program you can actually predetermine tool performance 
on each job. For more output per month and lower production costs, 
put this 3-step plan to work now. 
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The installation of Fiberglas Aircraft Insulation, instead 
of material formerly used, let the Curtiss C-46 Commando 
weigh in 200 pounds lighter. 

Fiberglas Insulation, Type 
XM-PF is a lightweight, incom- 
bustible material. It is made of 
fine fibers of glass, bonded into 
a flexible blanket form. It has an 
exceptionally low moisture pick- 
up, even under conditions of ex- 
treme humidity. Fiberglas XM-PF 
weighs as little as one pound per 
cubic foot, yet provides an opti- 
mum of insulating effect. 

It is easy to handle and install. And it requires no stitch- 
ing or fitting to maintain its form and shape, even under 
extreme vibration. Fiberglas XM-PF Insulation serves a 
dual purpose in aircraft construction, providing a highly 
efficient acoustical and thermal insulation. 


Helps the Airlines increase pay loads and comfort 

Transports, released by the army for commercial service, 
are also being given the advantages of Fiberglas XM-PF, 
where weight reduction means bigger pay loads and cus- 
tomer comfort pays dividends. 

Fiberglas, in other forms, is being 
used by the military and com- 
mercial aircraft industry for both 
new construction and reconversion 
work. A few of the types and uses 
are listed below. 

If you do not have complete data 
on Fiberglas in all of its various 
Army imuport bei m con- forms, or if you have a problem 

Vt"h$as Ci Aimoi‘‘cm- which Fiberglas may help solve, 
write: Owens-Coming Fiberglas 
Corporation, 1891 Nicholas Building, Toledo 1, Ohio. 




Fiberglas 

•T.M. Reg. U. S. Pm.011. 
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Precision engineering— plus careful control 
of all manufacturing operations . , . from raw 
materials to finished product — mean com- 
plete reproducibility in any given Intelin 
Cable type . . . and overall superior cables. 

Take Intelin RG-8/U for instance . . . general 
purpose “work-horse” of high-frequency 
cables. Its characteristics are shown in curves 
obtained — not from nominal design values — 
but from thousands of actual measurements 
on cable samples, with special equip- 
ment developed and used exclusively 
by Federal’s Intelin Product Line. 


Intelin’s Attenuation Meter is an example 
of such equipment. It’s a precision instru- 
ment . . . accurate to .1 db . . . developed by 
Intelin to provide a constant check on 
production quality and “measured” data 
for the equipment designer. 

For additional information regarding Intelin 
RG-8/U . . . write today for Report E-53 
— and for cable you can count on... 
always specify INTELIN. 


Federal Telephone and Radiojbrporation 
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UNITED STATES RUBBER COMPANY 


COATED FABRICS DIVISION, MISHAWAKA, INDIANA 
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FOR AIRCRAFT ENGINES 


AIRCRAFT SPARK PLUGS 





CERAMIC 


CERAMIC 









The B<3 trademark has symbolized 
the highest development in aviation 
spark plugs for more than a quarter 
of a century. B*3 spark plugs — both 
ceramic-insulated and mica-insulated 
— arc designed and manufactured to 
combine utmost reliability with the 
economy of long life and efficient, 
trouble-free performance. 


THE BQ CORPORATION 

136 W.^ 52nd St.,^New York 19, N. Y. 


AVIATION, December, 1945 




3 Air Speed Indicator Test Unit 


For testing altimeters and rate-of-climb indicators. Accu-- 
rate, very compact, and simple to operate. It consists of 
chamber, integral vacuum pump, control valves, and 
electrical equipment. It is complete, requiring no other 
accessories for complete testing of altimeters when 
using a master standard altimeter. The chamber is de- 
signed for testing four instruments at one time. Ask for 


THE MERIAM INSTRUMENT COMPANY 


10928 MADISON AVENUE . CLEVELAND 2, OHIO 


WESTERN DIVISION: 1418 WILSON AVE., SAN MARINO 9, CALIF. . IN CANADA: PEACOCK BROS., LTD., MONTREAL 
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This is the fifth in a series of advertisements concerning the future of Aviation ... in America 



t u ' l.Cc 


veoouO'O’' 


Bridging the "V” brings a 
New Challenge to Aviation 


ivvvsv* 


T HE Aviation Industry shares re- 
sponsibility with Private Citizens, 
American Business and Government in 
making our nation the world’s greatest 
peacetime air power. Only if we are 
such a power can we look forward to 
permanent Peace and National Secu- 
rity. For modem aviation has ended 
all thoughts that the United States is 
an isolated nation. 

Under wartime necessity, the ad- 
vancement of American Aviation was 
one of the great industrial miracles of 
all times. 


technical developments anti production 
methods that in a few short years made 
our air power a decisive force in the 
achievement of Victory. 

For the aircraft of today and to- 
morrow should be used for the ad- 
vancement of civilization, not for the 
destruction of mankind. 

At Bell Aircraft our sights are 
aimed at putting into civilian service 
the same types of aeronautical skills 


and achievements as were identified 
with the Airacobra, the Kingcobra, 
the Bell-built B-29 Superfortress and 
the Airacomet . . . America’s first jet 
propelled plane. 

Bell Aircraft pledges to the Citizen, 
to Government and to American Bus- 
iness that we will intensify our re- 
search and scientific development 
programs. Soon we shall bring to 
them a new form of flying ... the Bell 
Helicopter . . . "The Modern Magic 
Carpet”* that offers door-to-door 
delivery... that can fly tp and land in 
inaccessible spots reached by ho other 
mode of travel ... a helicopter with 
built-in, engineered stability. As in 
the past, now in the present, look to 
Bell Aircraft to be the civilian pace- 
maker of Aviation Progress. 

'Reg. Applied for UA and principalForeign countries 



Buffalo 5, New Yorfo 


PACEMAKER OF AVIATION PROGRESS 
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LUMARITH PLASTICS 

MOLDING MATERIALS . , . FILMS 
TOILS . . . SHEETS . . . RODS . . . TUBES 


re but a few of the new developments in Cela- 
lulosic thermoplastics that soon will be avail- 
s for civilian use. The war service of Celanese plastics 
.ude some of the toughest jobs thermoplastics have 
r tackled: aircraft control wheels molded over metal, 
rosion resistant tilm insulation, interchangeable tlash- 
ght parts tor arctic use, waterproof packaging of pre- 
electrical parts, flameproof cable grommets tor 
aval use, close-tolerance gas mask parts, instrument 


These wartime applications tell a story of lhermoplas- 
itility that has important implications tor the 
• and manufacturer. Certainly, your plans tor an 
proved postwar product will call for the best plastic 
vailable. We suggest that you lake advantage of the 
experience data collected by our technical staff. It 
show you what you can expect plastics to do foi 
, and most likely indicate how production costs can 
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Manufacturing costs can be materially 

reduced and conversion speeded Vp by 
putting the "SX” series of heavy duty 
adjustable perforating dies to work, in 
your plant. 

Available from stock in standard sizes 
and shapes from ’A" to tW. Continued 
reuse in different groupings spreads orig* 
inal costs over a multitude of jobs. Closer 
centers permit more perforations per 
press operation- Absolute accuracy on 


short or long runs. Quick changeover of 
hole arrangements contributes to greater 
production from your presses. 

If perforating, notching, slitting or 
rounding dies are used in the manufac- 
ture of your products and you are work- 
ing with materials up to Vi" steel, then 
good business dictates that you write for 
the Whistler catalogs and know the time 
and money saving advantages of Whist- 
ler Heavy Duty Adjustable Dies. 


S. B. WHISTLER & SONS, Inc. 

752-756 MILITARY ROAD BUFFALO 17, NEW YORK 
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NEW TURCO STRIPPER 
REMOVES PAINT WITH 
COLD WATER RINSE ! 


Only Turco Paint-Gon Gives You This 

Non-Inflammable , High-Speed Action 


Proved on the toughest of wartime jobs, 
this outstanding Turco paint stripper 
solves the difficult, time consuming, 
problem of removing paint through the 
miracle of Surface Chemistry. 

Turco Paint-Gon is applied by brush- 
ing, scrubbing or spraying— spreads eas- 
ily and uniformly, clings well to vertical 
surfaces. It is swift in action, removes 
coatings in 5 to 20 minutes, so that they 
may be flushed away with water. It is free 
rinsing and leaves no gummy adhesive 
residue or film. It is non-inflammable 
(does not require the use of inflammable, 
volatile solvents). 

Turco Paint-Gon is safe and non-cor- 
rosive to aluminum, magnesium, steel, 
cadmium, iron, zinc, or galvanizing. 

Turco Paint-Gon is effective on all 
kinds of coatings regardless of their con- 
dition— paint enamel, baked enamel, 
varnish, lacquer, automotive synthetic 
enamel, etc. 

Get the complete story on this amaz- 
ing development. Phone or write your 
nearest Turco Field Representative. 



Turco Products Inc. 

Dept. A12, Box 2649, Los Angeles 54, Calif. 
Please send information on the following: 

□ Turco Paint-Gon 

□ Materials for Rust & Corrosion Removal 

□ Turco Steam Cleaning Compounds 

□ Turco Cold Tank Cleaning Compounds 

□ Turco Hot Tank Cleaning Compounds 

Name 
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WORLD SPEED RECORD 606m.p.h. 
Maximum Speed 6// m.p.h. 



LUCAS 

CONTRIBUTION 
to Jet Propulsion 



GLOSTER METEOR AIRCRAFT 

POWERED 6 Y 

ROLLS-ROYCE 

"DERWENT” 

GAS TURBINE ENGINE 


COMBUSTION EQUIPMENT 

COMPLETE COMBUSTION ASSEMBLIES. 
EXHAUST UNIT ASSEMBLIES AND JET PIPES. 
„ MANIFOLDS. ETC. 

CONTROL & FUEL SYSTEMS 

VARIABLE DISPLACEMENT PUMPS. 
OVERSPEED GOVERNORS. BAROMETRIC 
PRESSURE CONTROLS. THROTTLE 
VALVES. FUEL ACCUMULATORS & 
TRIP VALVES. ATOMISERS. ETC. 



JOSEPH LUCAS LTD. 

BIRMINGHAM ■ ENGLAND 


ROTAX LTD. 

WILLESDEN LONDON • ENGLAND 
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STAINLESS STEEL WATER JACKETS 

thousands! 



• One important war job of the Orange Roller Bear- 
ing Company, Orange, N. J., is the fabrication of 
water jackets for electronic tubes. 

With the manual welding method first used on the 
seams of these water jackets, a severe peening opera- 
tion was required to improve the quality and ap- 
pearance of the weld — and the percentage of welding 
rejects was high. 

After a thorough investigation of other welding 
methods, the G-E Inert-Arc process, employing 
helium as a shielding medium, was found to be the 
most successful for this job. 


Now, thousands of these water jackets, all of fully 
annealed, Type 347 stainless steel, but of various 
sizes, have been successfully welded. No flux and 
no filler are uBed in the operation, and the former 
high percentage of welding rejects has been cut to 
less than one per cent. 

If you are fabricating aluminum, magnesium alloys, 
stainless steels, copper, or other hard-to-weld metals 
or alloys, investigate the new production possibilities 
of the G-E Inert-Arc process. For complete details 
or specific recommendations, get in touch with the 
G-E arc-welding distributor in your locality. Or, 
write Apparatus Dept., General Electric Company, 
Schenectady 5, N. Y. 

No. 2 In a sarin ol cole iludioi showing the polenllollIlM 
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what do the airlines buy? how much do they buy yearly? 
who does the buying? how did the war affect development 


of air transport? what's happening today? what of the 
next 5-10 years? what are future traffic potentials? 
what of air freight? of first-class mail? ... of 
U.S. -International traffic? ... of feeder line development? 
most important to you, what are the sales 


potentials for your 
developing transportation 
market? 

new book 
answers 
your questions 
about the 
air transport 
market 


Here, for the first time, is a comprehensive 
and thoroughly informative picture of a great 
new transportation market for U.S. business. 
This 52 -page report has been designed specif- 
ically to furnish you with basic working in- 
formation for an accurate evaluation of dollar 
volume potentialities and sound, sales develop- 
ment in the air transport market. 

It’s rich with sales information, facts, data, 
charts, maps, tables— but not stuffy. It’s fast- 
moving, interesting reading, with plenty of air- 
line action shots. Digs right down to dollar 
figures. Examples: how the average transport 
plane in one year requires $1650 in exhaust 
valves, $1000 in paint, $1500 in spark plugs, 
$850 in upholstery and carpeting; etc.— how 
one airline spends yearly over $5,000,000 for 
parts and supplies alone. 



Prepared by the Market Research Division o/ Air Transport. 


Explains engineering, maintenance and 
overhaul practice, charts buying influences in 
the airlines and the airports, charts the progress 
of the industry pre-war, during the war and pre- 
sents a sound, realistic appraisal of the imme- 
diate future. 

SEEKING NEW MARKETS NOW? 

If you manufacture any of the thousands of 
products used in air transport, examine closely 
this relatively undeveloped market, still rich 
with opportunity. The expansion that you read 
about daily is only the beginning. 


YOUR COPY FREE -*»- 
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. . . yon know the company is going to need an airplane — 
why it will be as much a part of the business as the new 
warehouse. This airplane is really built. I know it is good 
because the company making it helped build the ships we 
flew in combat. Performance is a matter of record. 

. . . and another thing, since I am going to do the flying, I 
want those twin engines and variable pitch props. And boss, 
look — it is equipped with two-way radio and all the instru- 
ments for blind flying — it'll be a sweetheart on the gauges. 


and stay right in there with airline speed and cruising 
radius. It'll be a cinch for you, the plant manager and your 
chief engineer to make those meetings, like you always 
wanted to — and even pick up the branch managers at 
Greenville and Springfield. You all arrive together and leave 
when you want to. It’s a natural. 

Okay, son, I knew it was coming. It's the way we do business, 
but I wanted to wait and talk it over with you. Better write 
Southern for details. . . it does look like a good thing. 
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to REPAIR or DOPE SHOP 


BUTLER^Bli/LT 

AIRPORT ADMINISTRATION BUILDING 


An example of the wide choice of attractive, fully 
insulated, new Butler All-Steel "Boulevard" type ad- 
ministration buildings. This one provides space for 
ticket office, lobby, rest rooms and a small restaurant. 

BUTLER MANUFACTURING COMPANY 

. Kansas City 3, Mo. 

Galesburg,Ill. Minneapolis 14, Minn. 


Now available for airports is this Butler-Built Rigid 
Frame All-Steel Building. It will serve as a temporary 
fire-safe hangar for small aircraft now— and as an ex- 
cellent repair or dope shop laterwhen your need arises 
for expanded facilities, Butler All-Steel Individual T 
Hangars and Multiple T Hangars will be available. 

A clear horizontal span of 38 feet, 5 inches, is pro- 
vided in this building, whose doors slide out on "A" 
frame supported tracks clear of the sidewalls. Door 
height is 12 ft. with extra usable height inside because 
of the trussless construction of the roof. Full width 


doors can be supplied for one or both ends of the 
building. These Butler Rigid Frame Buildings are 
available in any lengths, in multiples of 20 feet. They 
can be rapidly erected, dismantled and moved to 
suit your plans for airport expansion. 


CONVERTIBLE from 
Small Planes HANGAR 


FREE BOOKLETS 

Send booklet on— 

□ Commercial Hangars 

□ Individual Hangars 

□ Boulevard Buildings 


BUTLER MANUFACTURING COMPANY 


FIRM NAME .. 


BY 


CITY ZONE.. 


— TITLE— 
-STATE- 
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Douglas DC-4 Skymaster 
Hydraulic Control Operates 
Smoothly on Needle Bearings 


In the Douglas C-54 (DC-4) Sky- 
master, as in many other types of 
aircraft, where savings in space 
and weight mean increased payload, 
Torrington Needle Bearings play 
a vitally important part. That is 
only logical, because Needle Bear- 
ings are compact and light in 
weight, and yet do not sacrifice 
any of the equally important quali- 
ties of high load capacity, depend- 
ability, long service life or ease of 


to accomplish a smooth action of 
this hydraulic control.” 

These plus features, combined 
with low initial cost and ease of in- 
stallation and lubrication, tell you 
why, in the aeronautical, automo- 
tive and related industries. Tor- 
rington Needle Bearings are used 
in a wide range of applications. 
Write for our Catalog 32 for com- 
plete Needle Bearing information. 

THE TORRINGTON COMPANY 

TORRINGTON, CONN.. SOUTH BEND21.IND. 


4-way valve of the Skymaster’s 
landing gear, Douglas engineers 
have this to say, "A saving in both 
weight and space were effected 
where the anti-friction qualities 
and high load capacity of the 
Needle Bearings were required 


TORRINGTON NEEDLE BEARINGS 
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Help ut o Hurri| OH*tke Htejlt Lutes 


A familiar sight to cross-country travelers, are the 
great “high lines” which stretch across the American 
landscape as far as the eye can see. Dotting the country- 
side at wide intervals, these great steel towers support 
the high tension lines over which much of our country’s 
electricity is transmitted . . . from generating sources 
to points of distribution. 

Breaks or other damage at any section along the 
lines can cause power and light failures which affect 
the vital services of whole communities. That’s why 
constant patrol is necessary — why, as the result of 
storms, sleet, snow or rain — help in a hurry is fre- 
quently needed. 

The further development of the helicopter promises 
much toward speeding up such urgently needed help. 
For the type of helicopter adapted to this use will 
equal a medium motor truck in capacity — and be 
capable of performing the same functions far more 
swiftly. Trucks are usually used to transport crews to 


patrol points, and repairmen and equipment to sections 
where damage has been detected by electronic devices. 

In addition, the helicopter will prove ideal for actual 
patrol service. For, when operated by professional 
pilots, its specialized ability to fly swiftly or slowly, to 
hover, to ascend or descend vertically — render it 
highly efficient for such service — particularly in remote 
and isolated areas where lack of roads prevent use of 
trucks, and rough terrain and lack of landing facilities 
prevent the use of conventional type aircraft. 

At McDonnell, since war ended, we are continuing 
the development and production of advanced types of 
aircraft to serve our Armed Forces in helping to main- 
tain peace and order in the world. 

But in addition, we are ready now, to work out speci- 
fications with you, for the adaptation of our helicopter 
to your particular needs ... a type of helicopter which 
can be utilized successfully for almost any type of 
commercial service . . . almost anywhere in the world. 


M?D0NNELL y?i/uyuz^t 

MGSUd^GctuSl&lA. oj AIRPLANES and HELICOPTERS * SAINT LOUIS, MISSOURI, U. S. A. * 



In golf, complete co-ordination of skill and 
knowledge set the champion apart from the rest. So 
it is in fabricating stainless steel. This too, requires 
co-ordination of specialized skill and knowledge 
that only years of engineering, designing and fab- 
ricating can achieve. 

Solar’s universally recognized “know-how” 
in all stainless steel forming techniques, from deep 
drawing to precision casting, is a result of many 
years experience. Solar designed and built the first 
successful stainless steel airplane exhaust system 
for the Navy in 1931. And through all of the re- 
markable developments of the aircraft industry, in- 
cluding jet and gas turbine engines, Solar remains 


the industry’s leader in producing heat and corro- 
sion resistant products. 

If your product or its parts can be built better 
with stainless, take advantage of this wide experi- 
ence by sub-contracting this work to Solar. A letter 
to Solar will establish the contact. 



SOLAR AIRCRAFT COMPANY SAN DIEGO 12, CALIF. 0 E S MOINES 5. I A. 
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Ampco 
Metal, Inc. 

rfamuaceA. 

a line of Resistance Welding 


Ampco’s wealth of experience in the field of 
non-ferrous alloys, led to the development of 
high conductivity alloys used in the Resistance 
Welding Industry. 

At Ampco, control of quality and uniformity 
of product — both absolutely necessary in this 
exacting field — are kept under close supervision 
of laboratory technicians from the receipt of 
the new material through production of the fin- 
ished part. There is no lost time adjusting cur- 
rent, time, or pressure with Ampcoloy electrodes 


because physical properties for each grade are 
dependably uniform. 

We are prepared to supply spot welder elec- 
trodes in standard R.W.M.A. sizes, (special sizes 
on request) — standard seam welder wheels in 
4 to 10 inch diameters inclusive (special sizes 
on request), seam welder shafts and bushings 
— - flash butt and projection welder dies — 
standard size rounds (rectangular sizes will be 
furnished on request). Complete details given in 
Bulletin 68. Write today. 



AVIATION, De 


r, 1945 



^ "Impossible" is a word that is not recognized by engineers. To dam a mighty 
river, tunnel under it or suspend a bridge across it— things such as these that once 
seemed pure imagination were made possible by instruments devised to refine 
and extend human faculties, to translate the precision of engineering thought 

Keuffel & Esser Co. is proud to have played so large a part in making such in- 
struments widely available. In this way K & E equipment and materials have been 
partners of the engineer and draftsman for 78 years in shaping the modern 
world. So universally is this equipment used, it is self-evident that K & E have 
played a part in the completion of nearly every engineering project of any 
magnitude. Could you wish any surer guidance than this in the selection of your 
own "partners in creating"? 

Not only for construction and building, but for setting up precision machine 
tools and long production lines, in the fabrication of large ships and aircraft, 
experienced engineers know that they can 
rely utterly on K & E transits and levels. 
Coated lenses for increased light transmis- 
sion, precision-ground adjusting screws, 
chromium-coated inner center and draw 
tubes, completely enclosed leveling screws, improved achromatic telescopes— all 
these typify the advanced design of these instruments. 


partners in creating 
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Multi-engined airliners and cargo planes can 
now have a reliable, lightweight d-c electric 
system that will boost both the safety and sim- 
plicity of big-plane operation. With this new d-c 
system, you can make wider use of such modern 
electric apparatus as motors, heaters, instruments, 
and communication equipment. You get better 
protection for expensive devices and reduce 
down-time for maintenance. Short circuits, no 
matter how serious, just can’t “go places” and do 
damage. 

Developed for the B-29, this G-E system has 
conclusively proved its practicality on America's 
most highly electrified war plane. 

Here are some of the advantages of the system 
over conventional single-generator systems: 

UNFAILING POWER Normally, the system 
coffinaijlelfevplits the load among all of the 
generators. If one or more generators “kick out” 
for any reason, the system splits the load among 
the remaining generators so that they can handle 
the load without excessive voltage dips. Plenty 
of power is still available to operate instruments, 
landing gear, and other vital auxiliaries. 


I Although all generator 
co-ordinated, individual cir- 
cuits become independent once trouble occurs. 
Short circuits are effectively isolated to hold 
damage to the minimum. 

NO LIGHT FLICK** Despite wide variations 
inMW&j#riiMJ>take-ofF and landing, all generators 
act in co-ordination to maintain extremely uniform 

Aircraft manufacturers are turning, more and 
more, to General Electric for completely engineered 
systems, such as d-e or a-c power supply, ignition 
systems, and engine-temperature control. Their 
wartime experience has shown that they save 
time and eliminate many design headaches when 
they bring their electrical problems to G.E. in the 
earliest stages of their 


Apparatus Department, 
General Electric Co., 
Schenectady 5, N. Y. 
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A HIGH EFFICIENCY PLASTIC 

Adjustable-Pitch Propeller 
for LIGHT PLANES! 


Now the light plane flyer can, with this one propeller, choose 
the performance he wants. High pitch if he wants economi- 
cal cruising — low pitch for quick takeoff. He can change pitch 
to compensate for changes in engine performance. He can set 
pitch quickly and accurately for the altitude and size of his 
field. He finds that one propeller covers a variety of engine 
and airplane combinations. If one blade is damaged he re- 
places only that one blade. If a blade is scratched he does not 
worry, because the plastic-base Hartzite of which it is made 
is weather-proof through and through. Its smooth operat- 
ing qualities, as compared to the ordinary propeller, ari 
easily noticeable to the pilot. And because its section is 
approximately the same as that of a metal propeller he 
gets definitely increased speed at the same rpm. 


Hartzell adjustable-pitch blade shanks are gripped st 
and in such a way that they stay precisely where they are set 
— yet there are only two bolts to adjust. Hub is designed in 
accordance with proven standards and is machined to close 
tolerances from alloy steel forgings. Blades are of Hartzite, 
an exclusive, plastic-base material which brings to light 
planes an efficiency equal to that of metal propellers. Au- 
thoritative tests have proved that Hartzite possesses the 
highest fatigue strength-weight ratio and the highest 
vibration damping qualities of any propeller material yet 
developed. The high strength of Hartzite allows tht 
blades to be clamped in the hub in the same manner as 
metal blades, arid with the same degree of safely. The 

age from sun, rain, humidity and weather hazards. 


Send now for complete information on 
distribution and use of this outstanding i 
Hartzeil light airplane propeller. 


the 



if CAA Approval No. 824 
if Ground Adjustable 
if Forged Steel Hub 
^ Hartzite Plastic Blades 
^ High Efficiency 
if Highest Fatigue Strength- 
Weight Ratio 
V Highest Vibration- 

Damping Qualities 
if Weather-Proof Throughout 
if Safe Blade Retention 


CROSS-SECTION V 


HARTZELL PROPELLER CO. 

480 ROOSEVELT AVE., PIQUA, OHIO, U. S. A. 
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SELF-ALIGNING 



SPHERICAL 

BEARINGS 

HAIFCO SPHERICAL BEARINGS combine higher lood copoeily ond 

self-aligning bearing. HALFCO SPHERICAL BEARINGS are now off 
the Critical Materials list and available in any quantity) 

alignment is a problem, specify wor-tesled HALFCO SPHERICAL 
BEARINGS 


HALFCO BEARINGS 



5341 SAN FERNANDO ROAD WEST 


LOS ANGELES, CALIFORNIA 
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When you measure 

Jf 

in millionths of an inch 


Often times life depends directly on quality 
of finish and dimensional accuracy. In such 
cases, it is necessary to precision grind the 
bore while holding to extremely close toler- 
ances for roundness and parallelism. In 
every case, rapid production must be 
obtained. Finding the solution to hundreds 
of problems like the above has given Bryant 
a background of engineering know-how, 
plus a complete line of machines to meet 
any problems in the internal grinding field. 

WE KNOW YOUR PROBLEM 
IS DIFFERENT 

You may never have a problem just like the 
one illustrated. But the next time you have 
ANY problem in which extreme accuracy 
of internal grinding must be coupled with 
speed of production and the maintenance 
of close tolerances on other specifications: 


Bryant 


Send for the Man from Bryant! 


CHUCKING GRINDER CO. 

SRRINOFIHO, VERMONT, U. S. A. 
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This book brings 

POWDER METALLURGY 



down to earth 


MORAINE PRODUCTS 

DIVISION OF 

GENERAL MOTORS 
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w. grew up with aviation... 


Our engineers and executives grew up 

in the aviation field. They appreciate its current 

problems, its future needs. 

For nearly a decade the Aireon Hydraulics Division at Burbank, 
California, has collaborated with most of the leading airplane 
manufacturers in the design, engineering and production 
of precision hydraulic and electro-hydraulic actuating units. 

Aireon completes its war job with ample financial resources, 
the finest in plant and equipment, and more important, 
a stand-out engineering staff and research laboratory. 

These facilities and abilities will continue in the service of the 
aircraft industry. Consult us without obligation. 



Radio and Electronics • Engineered Power Controls 


NEW YORK . GREENWICH • CHICAGO • KANSAS CITY • OKLAHOMA CITY ■ BURBANK • SAN FRANCISCO 
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WORLD'S LEADING AIRLINES ALL DOUGLAS EQUIPPED 

ALASKA AIRLINES 

MID-CONTINENT AIRLINES 

AMERICAN AIRLINES 

NATIONAL AIRLINES 

AMERICAN EXPORT 
AIRLINES 

BRANIFF AIRWAYS 
CHICAGO & SOUTHERN 

NORTHEAST AIRLINES 
NORTHWEST AIRLINES 
PAN AMERICAN AIRWAYS 

AIR UNES 

COLONIAL AIRLINES 

PANAGRA 

(Pan American -Grace Airways) 

CONTINENTAL AIR LINES 
DELTA AIR LINES 

PENNSYLVANIA-CENTRAL 

AIRLINES 

TRANSCONTINENTAL 

EASTERN AIR LINES 

<fc WESTERN AIR 

HAWAIIAN AIRLINES 

UNITED AIR UNES 

INLAND AIR UNES 

WESTERN AIR LINES 

| asts: 

«■ “ 


When a list is finally drawn on the Nation's Roll of Honor of those who helped win the war, a 
special tribute should be paid the unsung airlines. With courage, energy and enterprise unmatch- 
ed in the history of transportation, they carried a vast stream of vital cargo and personnel to turn 
the tide of a thousand combat and production battles. They crossed and re-crossed continents and 
oceans night and day with unprecedented frequency and regularity. And they did it without medals 
or publicity, without public praise or fame. They were indeed thefaithful load carriers for Victory. 


BOIMWJfi 
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The CONE AUTOMATIC MACHINE COMPANY 

sees many 

GOOD THINGS AHEAD 


It is reported that 


A technical magazine states 
that the war-developed arc-oxygen 
electrode will cut quarter-inch 
steel plate at the rate of a foot 
per second while under 40 feet of 
water. Metal and Thermit Corp. 
(.1 r ••it wild C 0 N E for tomorrow 

It is estimated that within a 
few years 80% of the coal 
mined underground will be re- 
moved from the mines on conveyor 
belts instead of in cars. Scientific 
American. 

lot tool, with C 0 N E for tomorrow 

The PV-3 helicopter has a long 
fuselage with a rotor on each 
end and carries twelve persons. It 
is being tested by the Coast Guard 
and Navy. Popular Science. 

lot roily with C 0 N E for tomorrow 

A new cement, for use in 
concrete flooring, is said to drive 
away insects, kill bacteria, and pre- 
vent the formation of molds. It 
also dissipates static electricity. 
H. H. Robertson Co., Pittsburgh. 

lot rrody with C 0 N E for tomorrow 

An appliance manufacturer an- 
nounces an electric washing ma- 
chine that can also, by the use of 
attachments, wash dishes, peel 
potatoes, chum butter, and freeze 
ice cream. Hurley Machine Division 
Elec. Household Utilities. 
lot reoly with C 0 N E for tomorrow 

A new gasoline-powered lawn 
mower resembles a floor scrubbing 
machine. It is mounted on four 
wheels and uses a rotary knife 
revolving at 3,000 r.p.m. Whirl- 
wind Lawn Mower Corp., Mil- 
waukee. 

lot reoly with C 0 N E for tomorrow 

The manufacturer of the jet 
engine used in the P-80 Shoot- 
ing Star prophesies that all trans- 
continental planes will be jet-pro- 
pelled within five years. General 
Electric. 


One of the war devices that 
may survive to help the motorist 
is the tire gauge that registers 
on the dash, developed for the 
Army’s amphibious “duck." GMC 
Truck and Coach Div. 
lot roaly with C 0 N E for I. morrow 

A magnetic survey of the state 
of Florida shows large areas in 
the southern part that are favor- 
able for the occurrence of petro- 
leum. U. S. Dept, of Mines. 

lot reoly with HONE for tomorrow 

Meals are being served in the 
Naval Air Transport Service that 
are pre-cooked, packed in a 
covered paper plate and frozen. 
On the plane they are thawed and 
heated in a special oven. Maxon 
Sky Plate, W. L. Maxon Corp., IfiO 
W. 84th St., New York. 


Air conditioned trolley cars are 
being introduced in a Southern 
city. This is said to be the 
first use of such equipment in 
city vehicle transportation. At- 
lanta, Ga. -Pullman-Standard. 
lot roaly with C 0 N E for tomorrow 

A new household electric light 
switch can be set for delayed 
action up to three minutes. T. J. 
Mudon Co., 1240 Merchandise Mart, 
Chicago. 

lot roily wltk C 0 N E for tomorrow 

Rubber V-belts molded around 
a steel cable have been developed 
to replace chain drive on Army 
motorcycles. Goodyear, Akron 16, 
Ohio, Whizzer Motor Co., Los 
Angeles. 

lot reoly wltk C O N E for tomorrow 

Even the common wire nail 
has been improved. The new type 
has a notch in place of the 
point and is claimed to be non- 
splitting. E. S. Gair, Snyder, New 
York, inventor. 


15 operations 
in 12 seconds 



The 15 operations that form this washing- 
machine part of B-1112 steel, including rolling the 
oil groove* in the outside diameter, are performed 
by the 8-Spindle Conomatic in 12 seconds. 



CONE 


AUTOMATIC MACHINE C0., INC. * WINDSOR. VERMONT, U.S. A. 
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FASTER SNOW CLEARANCE! 
FEWER CANCELLED FLIGHTS! 


Runways STAY open 
with WALTER SNOW FIGHTERS 


r f costs far less to have the speedy, thorough pro- 
tection of Walter Snow Fighters . . . than to have 
snowed-under runways tie up your airfield activity. 
By clearing more miles of runway per hour than any 
other equipment, Walter Snow Fighters keep runways 
open throughout the worst blizzard. Emergency land- 
ings can be made during the storm. Regular traffic is 
resumed the instant visibility clears. A major cause of 
crack-ups is removed. 


Here’s a performance sample : The 250 H'P. 
Walter Snow Fighter clears a 28 ft. width in one ran, 
at speeds of 30 m.p.h. — throws and spreads snow far 
to the side to eliminate dangerous snow banks. 
Here’s the reason: The exclusive Walter Four-Point 
Positive Drive proportions power to FOUR driving 
wheels according to their traction at any instant. 
There’s no slipping, no stalling, no wheel-spinning, to 
reduce plowing speeds! 

Write today for the engineering story behind this 
performance. 
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Berry leid 
is Riding High! 


The newest style note in modern planes that 
streak across the heavens is the effective com- 
bination of colors. In addition to "eye-appeal”, 
these finishes must be formulated to withstand 
the effects of rain, snow, sleet, wind and the 
continual bombardment of ultra-violet rays. 
During the past 30 years the discoveries in 


Berry Brothers’ Research and Color -Styling 
Laboratory have enriched the aviation industry 
by developing finishes to meet these require- 
ments uncompromisingly . . . and to add a new, 
distinctive style note to the smooth, sweeping 
lines of pleasure and commercial aircraft. 
Watch the new planes overhead . . . with them 
Berryloid is riding high! 


BERRYLOID 

AIRCRAFT FINISHES 



Varnishes • Enamels • Eacqi 

Leading Producers of Aviation Finishing Materials 
in War and Peace, for over 30 Years 


BOSTON • JERSEY CITY • CINCINNATI • CHICAGO • ST. L 


. INGLEWOOD. CALIF. • MONTREAL • WINNIPEG • TORONTO 
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Neither a bolt nor a rivet, the Huck Lockbolt combines the advantages of both of these fastening devices and 
offers definite advantages over each. It's more quickly installed than a bolt— pulls the work tightly together 
before locking— fills the hole completely when required for maximum strength and rigidity — and fastens 
permanently without the use of lockwashers, cotterpins or special nuts.Tensile strength 
is comparable to that of bolts, shear strength equals or exceeds that of conventional 
rivets, and liberal hole size tolerance is allowed. 

HOW IT'S APPLIED The pin is inserted from the back side of the work, the collar 
is slipped onto the pin, and the driving gun is applied to the pull grooves in the 
projecting end of the pin. Then, in rapid succession, the gun squeezes the work 
together between the collar and the head of the pin, wire-draws the pin to a press 
fit in the hole when hole filling is required, swages the collar into locking grooves in 
the pin, breaks the pin off flush with the collar, and frees itself from the swaged collar. 

Thus the Lockbolt, after accomplishing a bolting-up operation, becomes the equiva- 
lent of a rivet, forming a rigid and permanent fastening. Either a hand-operated or a 
pneumatic gun can be used, as illustrated. 

MATERIALS AND SIZES AVAILABLE Huck Lockbolts are available in two types- 

(1) for applications requiring hole filling (to replace rivets and close-fitting bolts), and 

(2) to replace bolts in clearance holes. They ore furnished with heads of any type de- 
sired, and with pins of 24ST aluminum alloy, carbon steel, or high-strength alloy steel. 

Lockbolts are now available in 3/16" diameter with grip lengths ranging from 1/32" 
to 21/32" by 16ths. Lockbolts of 1/4" and 5/16" diameter will soon be available. 

This DIFFERENT type of fastener may save both time and money on YOUR 
assembly jobs, whether special or every-day— production or maintenance. 

Investigate its possibilities! Further information on request. 


will drive from 20 to 40 Lockbolt, 
por minulo and is recommended to, 
production work. 


For applications where the back side of the work is inaccessible, 
HUCK BLIND RIVETS may be the answer. Bulletin 451 gives full 
details; may we send you a copy? 



£480 BELLEVUE AVENUl 




MANUFACTURING CO. mm 

DETROIT 7, MICHIGAN 
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Continental Air Lines 


9 MILLION MILES 
4 MILLION GALLONS! 


Phillips is Proud to Fuel One of America’s 
Fastest -Growing Air Lines ! 



For an industry which has had a rate 
of growth greater than Paul Bunyan’s, 
Continental is still a stand-out ! 

Just eleven years old this past sum- 
mer, Continental showed a 1-year in- 
crease of 121% in revenue passenger- 
miles flown in 1945. 

We’re interested in this figure be- 
cause we played a part in helping 
create it. Over the past 4M years 
Continental has flown over 9 million 
Phillips-powered miles — consumed 
4 million gallons of Phillips Aviation 
Gasoline! 


Now that’s a pretty good record — 
for Continental and us. But what is 
more important, we think, is the sat- 
isfaction and good-will we've built at 
Continental. 

This is an advertisement for our 
Aviation Gasoline. And we think the 
best tip-off on any product is the kind 
of folks who use it. Ask them about 
Phillips products and Phillips Service. 
Or ask us. Just write to the Aviation 
Department, Phillips Petroleum Com- 
pany, Bartlesville, Oklahoma. 


Robert F. Six, President of Continental 
Air Lines, is America’s youngest airline 
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19,400 Hours of Uninterrupted Service 
. . . on the Route of the Flagships 


American Airlines* 
records show that the 
Holley Carburetor serial 
i078 pictured in the inset 
at left, has given 19,400 
hours of dependable, 
trouble-free service. It 
has flown some 3,104,000 
miles and is still in service. In these 
hundreds of trips this carburetor metered 


approximately 875,000 gallons of high 
octane gasoline to the engine it served. 
Almost half a century of research and 
scientific manufacture has built stamina 
and dependability into every Holley 
Carburetor. That’s why commercial air- 
lines look to Holley for carburetor leader- 
ship and dependability of performance! 
HOLLEY CARBURETOR COMPANY 
J930 Vancouver Ave., Detroit 4, Michigan 



HOLLEY 

« AIRCRAFT , AUTOMOTIVE , <MA%INE 

CARBURETORS and ACCESSORIES 
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KEARNEY & TRECKER 

MILWAUKEE 

~„ r / 

No. 3 MODEL T 


KEARNEY & TRECKER 

MILWAUKEE 

Precision Milling and Boring Machine 

No. 3 MODEL T 


Precision Milling plus Precision Boring — performed in one setting of the workpiece — results in 
greater accuracy in the finished product. That is the contribution this machine offers to economical 
production of parts requiring precision milling and boring operations. 

Developed by Kearney & Trecker engineers to provide a faster and more accurate method of highly 
precise milling and boring in one setup, the Kearney & Trecker Precision Milling and Boring Ma- 
chine embodies these basic features: {.■ 


Again Kearney & Trecker engineers have proven their skill in the design and proportioning of this 
machine tool. Constructed on the unit plan this machine is characterized by its rigidity — ease of 
operation . — and precise results. Write for descriptive catalog No. TlO. 


KEARNEY & TRECKER 

CORPORATION 


MILWAUKEE 14, WISCONSIN 





STITCHERS 


A DOLLAR'S 
WORTH OF WORK 
FOR 30 CENTS WITH 

MORRISON 

METAL STITCHING 


70 % time savings, 70% lower costs — and a far better job of 
fastening steel, stainless steel, aluminum or other metals! That’s 
what you get when you let Morrison Metal Stitching solve your as- 
sembling problems. 

You can count on the same results when you fasten woods, fabrics, 
rubber, plastics or other composition materials to metal or in any 
combination. Whether you're making washing machines, furniture, 
farm implements, luggage, aircraft or even prefabricated houses, you’ll 
find that Morrison Metal Stitching fits into the picture. The list of 
applications is endless. 

Why not get the whole revealing story of Morrison Metal Stitching 1 
Mail the coupon for the facts 1 

Sales and Service Representatives in all principal cities in the U. S. and Canada. 




HARRIS-SEYBOLD-POTTER CO., Depl. A-125 





Company 

City Stale. 
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Look Ahead with ^ 


Weatherhead 



Weatherhead plants have been making a variety of 
valves for the aviation industry that have met the re- 
quirements of the largest aeronautical manufacturers 
in the country as well as the Army and Navy. We have 
specialized in making all types of valves to customers’ 
specifications in all sizes and for use in gasoline, oil, 
air and hydraulic systems. Weatherhead valves have 
proved themselves in thousands of installations as 
light-weight, heavy-duty products. For information or 
literature write any Weatherhead branch office. 
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FOUND A BETTER WAT 

TO HOLD MACHINE PARTS TOGETHER 

RETAINING RINGS 


■•for* using Waldet Truarc Retaining Rings In 
Sperry gunslghts, Sperry Gyroscope Co. engineers 
had difficulty with important taper pins working 
loose while the gunsights were in service. Due to 
vibration, pins occasionally loosened and fell out 
affecting the accuracy of the gunsights. Frequent, 
thorough inspection of taper pins in use didn't 
entirely solve the problem. 

Than they specified Waldos Truarc Rings. 

Where taper pins had previously worked loose, 
the rings now held them fast. Assembly of the 
gunsights became much easier and quicker. 
Because of this earlier experience, Sperry used 
Waldes Truarc Rings as original equipment in 
their K-1B Compensating Gunsights. And Truarc 
exceeded their highest requirement for depend- 
ability in action. 


Waldes Truarc Retaining Rings are used to save weight, space, 
cost and man-hours in a wide range of products. For holding 
and positioning machine parts they offer definite advantages 
over nuts, shoulders, collars, and pins. They simplify and speed up 
production. They can be put on and taken off again and again 
—and still retain the perfect circularity which gives them their 
unfailing grip. Test them yourself. We'll furnish samples and 
complete data. Write Dept. E-12. 

WALDES tlfc 

TRUARC ® 

RETAINING RINGS 
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. . . made possible with Sperry Model A-12 Gyropilot* 


W ITH suitable Runway Localizer 
and Glide Path Control equip- 
ment, the Sperry Model A-12 Gyro- 
pilot makes possible automatic land- 
ings under all conditions of visibility. 

This Sperry Gyropilot takes over 
completely the task of seeking and 
adhering to the beam on the approach 
and lands the plane unerringly . . . 
the most exacting function any auto- 
matic pilot can perform. 

The human pilot with the A-12 
Gyropilot has complete gyro-stabi- 
lizedcontrolofhis aircraft at all times... 
■ Perfectly banked turns at any air 
speed — automatically 
■ Gyrosyn Compass directional 
control — continuously slaved to 
the magnetic meridian 


■ Automatic holding of any selec- 
ted altitude 



■ Automatic trim of elevator con- 
trols regardless of changing load 
conditions 

■ Utmost in passenger comfort — 
precise control and elimination 
of over-control, “hunting," and 
“wallowing” 

■ Electrical and mechanical inter- 
locks — automatically insuring 
proper manual operation 

■ Automatic and instantaneous syn- 
chronization — - no matching of 
pointers or other indications 

These and other features of the new 
Sperry A-12 Gyropilot introduce a 
new era in automatic Hying. Write 
our Aeronautical Department for fur- 


SPERRY GYROSCOPE COMPANY, INC., cheat neck. n. .. 

WM SBietetfon ff/uMtv ’tgoe/tota/um LOS ANGELES - SAN FRANCISCO • SEATTLE ■ NEW ORLEANS 

' / ./ / CLEVELAND • BROOKLYN ■ HONOIUIU 

GYROSCOPICS . ELECTRONICS . RADAR . AUTOMATIC COMPUTATION ■ SERVO-MECHANISMS 
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A/R CRAFT SCREW PRODUCTS COMPANY, ,nc. 

4 7-23 35th STREET • LONG ISLAND CITY, 1 , N .Y . 


But it is easy to prevent tapped thread wear by protecting threads with Heli- 
Coil Inserts in original installations. It is also easy to correct tapped thread wear 
by repairing worn threads with Heli-Coils in a simple maintenance operation 
The drawing above shows how Heli-Coil engages the original tapped thread 
to provide a hard mating surface for the screw or stud. The photographs at the 
right show a typical maintenance operation with Heli-Coils used to repair 
worn threads on an axle hub flange. Three simple operations do the- job 
without the use of oversize studs. / 

Heli-Coil Inserts are precision-shaped coils of stainless steel or phosphor bronze 
wire. Lighter, less bulky and easier to install than solid bushings, they may prove 
a low-cost answer to many of your tapped thread problems, for that is what 
they have been to aircraft construction and maintenance. Write today for 
detailed information and literature. 
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"Yesterday’s promise of low-cost air travel is today’s reality" 

says C. BEDELL MONRO, President, Pennsylvania-Central Airlines 


" WrE’VE ALL LOOKED AHEAD to the day when Peace 
W would be with us — and would let us utilize fully the 
tremendous advances in aviation designs and techniques 
developed during the war years. 

"Now, that day is here. Now, it's up to all of us in the 
aviation industry to bring the benefits of saving time through 
flight to as many of our feUaw-Americans as possible. 

" Here at PCA, we're doing tvhal we can to assure more 
widespread travel by air. We’ve slashed fares as much as 
50%. We've given jobs to additional top-rated pilots and 


other skilled men from the armed forces. W e've contracted 
to purchase super-liners that will be the last word in faster, 
more luxurious travel. 

"We’re looking to good days ahead . . . and going half- 
way to meet them . . . in an America of free enterprise and 
intelligent competition. 

" It's good business for all of us to do these things. It’s 
good business for all of us in the aviation industry to make 
available to more people the pleasure and time-saving con- 
venience of flight." 


families with the habit of progress — the kind of people you 
naturally think of when you think of the readers of Time. 
There ure mure than a million-and-a-quarter families reading 


us they regularly take from l to 50 airline trips a year. l\early 
30,000 Time families say they have owned and flown their mm 
planes— and ■ 100,000 more say they hope to. 

Time flics the skyways day and night. Next time you travel 
by air, just count the number of your fellow passengers who 


Time here gives them wider circulation 
ip the name of 
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SAFE, SMOOTH STOPS « sfe ufe 7o<nM,... 



HYDRAULIC BRAKE FLUID 


Pan American Clippers, America’s foremost ambassadors of good 
will, rely on Whiz Hydraulic Brake Fluid for safe, smooth stops 
— in any climate, at any time of the year. Whiz Hydraulic 
Brake Fluid No. 3 is the patented non-evaporating brake fluid 
that assures perfect braking action from 300° above to 50° below 
zero, in any hydraulic system. It is used and recommended by 
America’s largest car manufacturers. R. M. HoIIingshead 
Corporation, Camden, New Jersey; Toronto, Canada. 
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J W In the mad rush to 

* W production, important items are bound to 

overlooked. For instance: a comprehensive and consistently accurate inspect!! 
control of related parts, vitally essential to future quality production. 

If is too apparent for comment that future designs will depend on precision parts if these designs 
are to function correctly. It is equally apparent that the selection of reliable gages and a proper 
over-all gaging method will play a large part in the correct assembly and interchangeability of 
parts. One way to insure this is to join the ever-increasing ranks of those who use Vinco's Gage 
Engineering Service when planning new production schedules. At all times, Vinco is ready to dis- 
cuss the complete subject of gaging, together with the attendant problem of production, with 
your engineering staff. Our assistance to your engineers in establishing and setting up a com- 
plete and comprehensive gaging policy, suited to your individual needs, will be gladly given. 


MILLIONTHS OF AN INCH FOR SALE BY VINCO 
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The rapid removal of excess heat from elec- 
tronic equipment is handled efficiently by this 
Westinghouse combination motor and blower. It is 
compactly designed, of minimum weight. . . delivers 
the maximum amount of air with minimum power 
consumption. 

Added to the efficient design which has caused 
thousands of blower motor units to be installed in 
electronic equipment are three features which 
have kept them functioning smoothly through 
many hours of operation under the most ad- 
verse conditions — (1) ruggedness — (2) resistance 
to shock and moisture — (3) special fungus in- 
hibiting treatment. 

The efficiency of these units is typical of the 
entire Westinghouse line of aircraft products — 
including motors, generators, dynamotors and 
relays — all of them good reasons for making 
Westinghouse your electrical partner in aviation 
progress. For further information on this equip- 
ment, write to Westinghouse Electric Corporation, 
Lima, Ohio. j-03239 


Westingho use 
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There's a HORTON ENGINEER near you 
ready to help 




fill 


r % 


- 


Over one hundred Norton 
abrasive engineers, 
field engineers, grind- 
. ing specialists, labora- 
* tory engineers and 
>j grinding and lapping 
' machine engineers are 
handy to solve your 
!- reconversion grinding 
•<' problems — with the 
same skill that solved 
' so many wartime grind- 
| ing problems. 

NORTON COMPANY 

WORCESTER 6, MASS. 


NORTON ABRASIVES 
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CUTS TOOL-UP COSTS 
By Using Vapocarb-Hump Hardening 


Many of the uncertainties which re-tooling brings to the heat- 
treat will be cancelled out in the Comptometer plant, because new 
tools will be hardened by the Vapocarb-Hump Method and tempered 
by the Homo Method. 

For, while almost any new tool can be a problem which tests the 
heat-treater’s skill and judgment, the Vapocarb-Hump gives him 
such complete control of the furnace action that he uses his talents 
to the best advantage. He can work the steel metallurgically 
with the same assurance that the toolmaker worked it mechanically, 
because Vapocarb-Hump and Homo equipments are as accurate in 
their fields as are millers and grinders. These methods give the 
heat-treater two equipments of a quality which matches his respon- 
sibility. They enable him to follow specifications, check tolerances 
and analyze results. 

Tool-up savings reach from the heat-treat back into the toolroom, 
because when every tool is correctly hardened, fewer tools need be 
made. And savings reach forward into the production depart- 
ments, because correctly hardened tools require changing less often. 
These reasons, as well as the improved results in the heat-treating 
department, can help in thousands of plants, both during tool-up 
and regular production. 

If you're interested in increased tool department efficiency, we 
can send catalogs, send a field engineer, or in all probability arrange 
for you to see an installation — just as you wish. 


Ad T-620C20) 



LEEDS & NORTHRUP COMPANY, 4906 STENTON AVENUE, PHILADELPHIA 44, PA. 


LEEDS & NORTHRUP 


MEASURING INSTRUMENTS • TELEMETERS • AUTOMATIC CONTROLS • HEAT-TREATING FURNACES 
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The Grumman Widgeon gives executives and sportsmen 
more complete use of limited leisure. 


Available for immediate delivery. 



Aummasi 


AIRCRAFT ENGINEERING CORPORATION, Bethpage. L. I.. N. V. 










SHALL NOT PERISH 
FROM THE EARTH" 

Our highest military authorities are advocat- 
ing a strong postwar airforce believing that 
the future security of America rests with air 
power. To make and keep that airforce strong 
is the obligation of research. 

As one of the nation’s leading designers and 
builders of aircraft, Curliss-Wright is dedi- 
cating its extensive Research Laboratories to 
helping this nation create continued air supe- 
riority, and so keep faith with those who died 
that freedom might live. 



SKYCYCLING AS EASY AS BICYCLING? It all 
depends on knowing how. And Piper says it will be 
easy to pick up the “know how” of flying this new 
type Cub Skycycle.* But whether you fly the skyways 
or drive the highways, there’s new Sinclair Gasoline 
power-packed with 100-octane components to help 
your motor do its utmost. 


SINCLAIR owns and operates more tank 
cars than any other oil company in the 
United States. They travel more than 

Sinclair quality petroleum products for 
industrial and civilian uses. 


CAR CARE — OR ELSE! With fourteen million eager 
buyers awaiting new cars, figure your chance. Then 

service saves wear. See your Sinclair Dealer todat£ 




TO* MU INFORMATION OR LUBRICATION COUNSEL WRITE SINCLAIR REFINING COMPANY. 
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MACHINE TOOLS 


Walker-Turner 

Metal-Cutting Radial Machines 


WALKER-TURNER 
COMPANY, INC. 
PLAINFIELD, N. J. 


N O matter what kind of metal shapes you're cut- 
ting-high or wide, large or small— the Walker- 
Turner Metal-Cutting Radial Machine does an excep- 
tionally fast, clean, accurate job. The "slab-cutting'' 
method employed by this ma- 
chine gives it an unusually wide 
range as compared with other 
methods. 
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Cyclone 18 power, proved by ten million 
hours of operation for war,is now the first 
choice for flight on peacetime interna- 
tional trade routes. Eight airlines, oper- 
ating in commercial competition between 
every major nation of all continents, have 
chosen to fly the Wright Cyclone-pow- 
ered Lockheed Constellations. 


Cyclone 18 power enables the Constel- 
lation to reduce transoceanic fares and 
yet cut costs, to increase speed and still 
carry greater payloads. This perform- 
ance, linked with Cyclone reliability, 
made it aviation’s first choice as war’s 
end brings commercial engines back into 
production again. 
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gine controls had been generally avail- 
able for Allied fighter planes during the 
Air-battle of Germany, fighting efficiency 
would have been so increased that 
bomber losses might have been reduced 
as much as 50%. 


engine control becan 

before design problems were licked. 
Planes and engines were built. An im- 
proved control unit was devcloped-but 
when it came to the coil spring that 
actuates and balances its operation, no- 
body could be found to make it. 

This spring, a vital part of the con- 


pound loading. In addi 
already predetermined 


. ng problem. Today, we 
are the main source of supply for this 

It is this faculty for' doing the seem- 
ingly impossible— for combining with 
the fine art of spring design, unusual 
technical and manufacturing facilities— 
that we put at your disposal for the 
solving of your spring problems, no mat- 
ter how exacting. 
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AC Ceramic Spark Plugs again have done their part in the accom- 
plishment of another signal pioneering flight. Yes, AC's were 
used in the recent non-stop flight of 3 Army B-29 Superfortresses 
from Hokkaido, Japan, to Chicago. The distance, 5,995 miles, and 
■, 26 hours plus, demanded utmost reliability — 
and 144 AC Spark Plugs in the 4 Wright engines of each plane 
met that requirement. 

Nor was this the first time that AC's have been called on for epoch 
making flights. The Constellation that set a new transcontinental 
record, and the Stratocruiser that broke it, were sparked by AC 
Plugs. The first Globester 'round the world flight 
was made by C-54’s with engines fired by AC 
Ceramic Aircraft Spark Plugs. 

AC Ceramic Aircraft Spark Plugs are not just 
"record breakers." Many millions were used by the 
Army Air Forces in all theaters of World War II. 
They were used extensively in some of our largest 
bombers. AC Spark Plugs have proven over and 
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• Fabricates readily 


AGALOY stainless tubing is made 
in cold drawn welded or seamless 
construction in sizes to Vs-inch out- 
side diameter. Write for catalog de- 
scribing Agaloy's complete line of 
stainless, carbon and alloy tubing. 


• High strength 


You may be sure of 
proper surface conditio 
INSIDE and OUTSIDE 
when you specify 
AGALOY Stainless Tubii 


AGALOY TUBING COMPANY • MILL: SPRINGFIELD, OHIO 

EXECUTIVE AND SALES OFFICES: 1027 NEWARK AVE., ELIZABETH 3, N. J. • CHICAGO OFFICE: 221 NORTH LA SALLE ST., CHICAGO 1, ILLINOIS 
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-THE NAME THAT 


TOOLsl 


To a vast army of skilled mechanics the brief phrase, "It's a 
Snap-on", sums up all they care to know of tool quality. Better 
tools mean added earning power, and they know that the 
Snap-on name on any tool pays off in speed and accuracy, in 
dependability and durability. Not only are Snap-on tools “the 
choice of better mechanics”, but they are the choice of indus- 
try, widely used in every phase of production, assembly and 
maintenance. Write for catalog of 3,000 Snap-on tools. 


THIS UNIQUE, NATION-WIDE ORGANI- 
ZATION SERVES TOOL USERS EVERYWHERE 

Snap-on's own distributing organization provides 
direct, personal service to tool users throughout 
America. Snap-on’s branch offices and ware- 
houses in 38 principal cities cover all major in- 
dustrial areas. From factory branches a force of 
trained tool specialists bring Snap-on tools and 
service right to the work bench in shops and 
factories. The helpfulness and efficiency of this 
25-year old service have won the endorsement 
of tool users everywhere. Write today for cata- 
log and address of nearest factory branch. 

SNAP-ON TOOLS CORPORATION 

8020-L 28th Avenue Kenosha, Wisconsin 
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With a complete organization under 
one responsible management . . . 
an organization built upon years of 
varied engineering experience, mod- 
ern machining methods and heat treat 
facilities, and practical inspection staffs 
. . . Ex-Cell-O probably has the 


exact solution to the parts produc- 
tion problem you face. The above 
folder illustrating Ex-Cell-O’s com- 
plete parts production facilities will 
be sent you upon request. Write 
or wire Ex-Cell-O today and ask 
for Ex-Cell-O Bulletin No. 36151. 
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STRAIGHT-LINE FORCE! 


For efficient, low-cost actuation of control elements, 
ELECTROL offers the aircraft designer a wide variety of 
lightweight cylinders specifically engineered for control 
of wing flaps, cowl and oil-cooler flaps, landing gear and 
similar functions. Various models, all designed to meet 
pressure requirements, are similar in construction differ- 
ing only in size, shape and number of ports — depending 
on the particular application for which the cylinder is 
intended. Principal functions and data are listed in the 
accompanying table. 

ELECTROL cylinders, like other ELECTROL units are 
precision-designed and manufactured to close tolerances. 
Lightweight is achieved through use of high-strength 
alloys. Positive, service-free operation is attained through 
close control of every manufacturing process from honing 
to final assembly. Other ELECTROL products will fit into 
your peacetime design program: relief valves, check 
valves, follow-up valves, and selector valves. Investigate 
today. Write ELECTROL, Inc., Kingston, N.Y. 



ELECTROL * 
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A NAME TO REMEMBER WHEN YOU THINK OF BETTER LATHES 



T HE pre-loaded ball bearing spindle mounting is one of the advanced 
design features which make Logan Lathes specially adapted to the 
needs of modern shops. With the resulting increased spindle speeds, 
full advantage can be taken of the high cutting speeds used with 
carbide cutting tools. No bearing adjustment is required within the full 
range of Logan spindle speeds, from 30 r.p.m. to 1450 r.p.m., regard- 
less of the cut being taken. With Logan Lathes, consequently, the 
precise factory alignment of the spindle is not disturbed by periodic 
bearing adjustments, and original spindle accuracy is sustained. 
Grease-sealed, the ball bearings require no further lubrication or 
attention throughout their long service life. Maintenance costs and 
down time are kept at a minimum. The ball bearing spindle mounting 
is another reason why Logan Lathes increase output and decrease unit 
costs on production lines, and reduce the man-hours per cutting job 
in tool rooms. For full information on all models of Logan Lathes, see 
your nearest Logan dealer, or write direct for descriptive catalog. 

LOGAN ENGINEERING CO. 

CHICAGO 30, ILLINOIS 
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Billion Mile Safety Record . . . Proof of the Dependability of 


CHAMPION SPARK PLUGS 



Once again the absolute dependa- 
bility of Champion Ceramic Air- 
craft Spark Plugs is dramatically 
demonstrated in the award of the 
National Safety Council to United 
Air Lines for more than a billion 
passenger miles flown without a 
single fatality. 

This award is all the more signifi- 
cant because it was established in 
war years when the number of 
planes available for service was at 
a minimum — miles flown at the 
maximum. Dependable Champion 
Spark Plugs have been standard 


equipment on every United Air 
Lines Mainliner since 1942. 

In every aircraft engine — commer- 
cial, military, for personal planes, 
yes, and even in types for model 
engines — Champion Ceramic 
Aircraft Spark Plugs insure the 
same unfailing service as that expe- 
rienced by United and other lead- 
ing airlines. For all Champions, 
regardless of type, are products 
of the same unequalled research, 
engineering and manufacturing 
facilities. Champion Spark Plug 
Company, Toledo 1, Ohio. 


INSTALL CHAMPIONS AND FLY WITH CONFIDENCE 
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boost airport income 
with this 

down-to-earth plan! 



Mobilgas 


Investigate now— the 
Socony-Vacuum plan for 
airport dealers . . . 


the complete 
help you need to 
build a big 
gas and oil 
business! 


Socony-Vacuum's new Airport Dealer 
Plan offers you a sound, sensible 
approach to the coming expansion in 
private flying. You get planning, 
merchandising and advertising backing 
that’s designed to fit your special needs 
... to help you earn greater airplane 
servicing profits! 

learn all the details... 

National recognition far your airport . . . quality 
products known Coast-to- Coast . . .full re- 
sources of the greatest research, lubricating and 
marketing experience in the oil industry . . . 
These are just a few of many benefits you get, 
by tying in now with Socony-Vacuum’s new 
dealer plan. Get the complete story! Fill in 
and mail coupon today/ 

SOCONY-VACUUM OIL COMPANY, INC., 
and Affiliates: Magnolia Petroleum Company: 
General Petroleum Corporation of California 

dip now— mail today! 


Socony-Vacuum Oil Company, Inc. 

20 Broadway, New York 4, N. Y. 

Please send me all details of how your new Airport 
Dealer Plan will help me take full advantage of the 
big' postwar airport opportunities. 
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MALLORY is E 

for Contacts and Coi 


, . Large or 


F OR electrical contacts and contact assemblies 
. . .from large assemblies surfaced with Elkonite* 
for circuit breakers and heavy duty controls, to 
tiny fine silver, platinum or Elkonium* contacts 
for small relays or thermostats . . . Mallory has 
become the recognized headquarters. 

Mallory provides the widest range of mate- 
rials for contacts and supporting members. 
Mallory engineers have created more than 5000 
designs for contact assemblies and contacts. 
Mallory manufacturing facilities are the most 
complete in the industry, supplying contact 
assemblies, individual contacts, or efficient 
attachment of contacts to studs, arms, springs or 
brackets furnished by the customer. 

Consult Mallory while your electrical or elec- 
tronic equipment designs are being blueprinted. 
Often you can save engineering time and pro- 
duction costs by obtaining a complete contact 
assembly. Write today for your copy of the 
Mallory contact catalog. The New Mallory Contact 


Data Book will be sent gratis to engineers when 
requested on company letterhead. Available to 
students, libraries and schools at $2.50 per 
copy, postage paid. 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 




HAT fun it is to break suddenly through the 
clouds and come upon those distant playlands 
you used to dream about! 

Yes, flying the new Silvaire is personal flying at its 
best. That’s because the Silvaire is all-metal — and built 
by Luscombe, the first to build all-metal light planes. 

And the secret of your new Silv aire’s durability... 
streamlining and speed... all-round economy of operation 
is this: Luscombe’s master-skill at all-metal construc- 


tion now given the further benefit of vast war produc- 
tion experience! 

This new Silvaire — the crowning achievement of 
I.uscombe’s years of building all-metal beauties — is a 
stunning eyeful that flies as gracefully as a swallow. 

Mail the coupon below for the recently published 
folder "Your Postwar Companion of the Clouds.” It 
pictures and describes in detail the new Silvaire — the 
ideal light plane for your business or hobby. jam, uu 


LUSCOMBE AIRPLANE CORPORATION • Dallas i, Texas • trenton 7, new jersey • u.s.a. 


AMERICA'S FIR! 


LVAIRE 


-RICA'S FIRST ALL-METAL PERSONAL PLANE 


Luscombe Airplane Corporation 
Sates Promotion Dcparlment M-13 
DaUas 1, Texas 

□ Please tell me more about the SILVAIRE. 


ELECTRICAL CONTACTS AND CONTACT ASSEMBLIES 


BY LUSCOMBE 


■City. 
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i< For VACUUM PUMPS 


Model VP5-1 

This machine features infinite speed range 
(715-5000 rpm), ample power (5 hp motor), 
0-80 cu ft/min flow range, flowmeter for 
direct flow readings, orifice chamber and 
manometer for readings of extreme accu- 
racy, direct suction readings, separate out- 
put pressure readings, large reservoir for 
run-in tests, and direct reading oil consump- 
tion gage. 


★ For FUEL PUMPS 

Model FP5-1 

This 5-hp motor-driven machine has a speed 
range of 485-3000 rpm, and features ex- 
tremely accurate readings, pump and pump 
drain, micronic filtration, quick-acting pump 
clamps, and explosion-proof construction. It 
tests dry suction lift. 


Greer Hydraulics, Inc., is the aviation industry's 
headquarters for testing and maintenance equip- 
ment. Specialization and quantity production 
assure the purchaser of Greer Hydraulic Test 
Machines of the most advanced design, and 
quality construction at low cost. The three ma- 
chines described are part of our diversified line 
of standard and special equipment for testing, 
maintenance and repair at airports, and for fac- 
tory and laboratory use. 

For engineering assistance and bulletins covering 
your specific test requirements, write, wire or 
phone. 


ic For OIL PUMPS 

Model HP 15 

This machine has ample power (15 hp) and 
infinite speeds (750-5000 rpm) to test hy- 
draulic pumps up to 4000 psi. It features 
accurate flow readings (.3-20 gpm), leak- 
proof induction-brazed manifolds, tempera- 
ture-controlled reservoir, micronic filtration 
(air and liquid), automatically drained sump, 
and quick-disconnect couplings. 



Hydraulic Test Machines (Gas and Electric Powered) 
for pressures up to 3,000 psi, and static pressures 
Vacuum Pumps, Hydraulic Pumps, Gas Turbine (Jet 
son-Greer) if Hydraulic Motors if Hydraulic 


including portable, production and laboratory models 
to 20,000 psi. if Test Machines for Fuel Pumps, 
Propulsion) Engines, and Fuel Booster Pumps (Thomp- 
Power Units 
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Proved by tens of thousands of hours of the tough- 
est kind of war flying, PESCO Feathering Pumps 
have set a record for performance and depend- 
ability that is unequaled. The newest model 
(illustrated above) has been developed by PESCO 
craftsmen to provide a compact, auxiliary hydrau- 
lic pump unit for propeller feathering that re- 
sponds by remote control, with split-second readi- 
ness, to the pilot’s wishes. 

This pump is typical of the many motor driven 
hydraulic pumps that PESCO has developed for 
auxiliary operation of aircraft parts. All of them 
feature Pressure Loading, an exclusive PESCO 


development that compensates for wear and the 
thermal variations brought about by the wide 
range of altitudes and temperatures through which 
these pumps must operate. Pressure Loading 
automatically maintains minimum clearance be- 
tween pump gears and gear housing, making pos- 
sible continuous high operating efficiencies under 
all conditions. 

Write for descriptive folders on Motor Driven 
Hydraulic Pumps to PESCO Products Co. (Divi- 
sion Borg-Warner), 11610 Euclid Avenue, Cleve- 
land 6, Ohio. 



n Precision Hydraulics, Fuel Pumps, 
Air Pumps, Related Accessories . . . 

PERFORMANCE POINTS 
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“Doe& "tyoun ’Product Pedant £Uc&Ucal THOtittf? 


If your product requires electrical wiring — 
you'll find Whitaker to be a dependable 
source for WIRING HARNESSES . . . 
BONDING JUMPERS . . . CABLE ASSEMBLIES 
. . . CABLES or TERMINALS. 

We are wiring specialists — and you 
have everything to gain by utilizing the 
full benefits of our 25 years of experience, 


our ample engineering and production 
facilities, trained manpower, exacting in- 
spection, and the economies resulting from 
our use of modern methods, and special 
equipment ... In addition to an engineered 
wiring service, Whitaker also offers a qual- 
ity line of standard cable products. We 
cordially invite you to write us. 


WHITAKER CABLE CORPORATION 

General Offices: 1301 Burlington Avenue, Kansas City 16, Missouri 
Factories: Kansas City, Mo. • St. Joseph, Mo. • Philadelphia • Oakland 
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What QUALITIES do you want 
in l.nr »«* 

,fynk^*T 


probably no part of a motor- 
driven product has more influence on the 
design and operation features than the motor 
itself. That is why, in planning for the sharp 
sales competition that is ahead, more and more 
well-known manufacturers are turning to 
Lamb Electric motors. 



Our 31 years' experience designing and build- 
ing small motors may prove valuable to your 
engineering department. 


THE LAMB ELECTRIC COMPANY 
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{ Climb 

Maneuverability 

Speed 




me need: A carrier- based combat plane combining 
the advantages of jet propulsion for peak perform- 
ance . . . plus piston-engine and propeller power for 
short take-off and long range. 

THE experts said "it can’t be done.” But the Navy 
and Ryan, working together, tackled the problem 
and licked it... in the first design. 

THE RESULT: The most successful application of jet propulsion 
yet worked out. 

The only jet plane which can operate from aircraft carriers. 
New high performance - superior maneuverability, speed 
and climb -over widest range of altitudes. 

Best combination of desirable fighter characteristics, each 
with its relative degree of importance to the others. 
Tremendous emergency power when both engines are use'd 

Advantages of two-engine airplane in single-engine configu- 
A plane which gives pilot combat advantage at all times. 
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Metals Weight 
Calculator 


Lightning-fast. . . 

Accurate 


NEW ! 


YOURS! 


with the compliments of 


I 


REYNOLDS ALUMINUM 


All the answers INSTANTLY. Everyone 
who works with metals will find this in- 
strument invaluable. 

It does the work for you, saves up to 
90% of the time and effort on weight 
calculation. Just make the settings— then 
read the results. Serves equally well with 
aluminum, steel, brass, copper, mag- 
nesium, and nickel. 

The Reynolds Metals Weight Calcu- 
lator is a convenient, durable, vestpocket- 
sized instrument, measuring only 3"x 
8 S A". With a flip of the finger, weights 
are calculated from cross-sectional di- 
mensions and length as accurately as 
from published tables of theoretical 
weights. It can also be used to determine 


>ss-sectional dimensions 


Scales included are sheet, strip and 
plate; round wire and rod; square, hex- 
agonal, octagonal and rectangular bar; 
tubing; and sheet circles. Range of in- 
strument— from .0006 lbs. to 3000 lbs. 
—from an infinitesimal -sized piece of 
metal to a giant bar. 

If you work with metals, you will find 
this Reynolds Metals Weight Calculator 
very helpful. Mailed post-free upon re- 
quest, in a protective wrapping. 




REYNOLDS METALS COMPANY 
Aluminum Division 
2536 South Third Street 
Louisville, Kentucky 

Please send me, without charge, a Reynolds Metals 
Weight Calculator. 

Name Title 

Company 
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Air-borne commerce will now climb 
rapidly to its destined high place in 
global trade. Jet assisted take-off, war- 
bom and perfected in war, will play 
an ever more important part in this 
ascendancy of peacetime commercial 
aviation. For whether they be pas- 
senger or cargo, payloads go up with 
Jet Assistance! Yes— heavier payloads 
go up . . . and so do profits. That 
is what interests the operator with 
a hard business head. 



Makers of all jet assisted take-off 
motors used by the Army and Navy, 
Aerojet Engineering Corporation is 
ready to discuss application of this 
new power to your operation prob- 
lems. Inquiries from responsible 


sources are invited. Would you like 
to know more about Jet Assistance— 
what it has done— what it can do? 
Then write us today for the fascinat- 
ing informative booklet— “Report 
from Aerojet.” 



AEROJET ENGINEERING CORPORATION • AFFILIATE OF THE GENERAL TIRE & RUBBER CO. 
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AIRCRAFT CONTROLS 

Identified with the aircraft industry from its earliest 
days, NORMA-HOFFMANN pioneered many of the im- 
portant bearing types now accepted as standard in 
aviation practice. * * * * Today, almost every repre- 
sentative builder of aircraft, engines, instruments, 
and equipment — including the United States 
Government- employs NORMA-HOFFMANN PRECISION 
BEARINGS to insure safety and long, uninterrupted 
service. * * * * Typical NORMA-HOFFMANN Aircraft 
Bearings are here illustrated. Write for the general 
Engineering Catalog which describes 108 distinct 
series embracing over 3000 sizes — a PRECISION 
BEARING for every load, speed and duty. 


NORMA-HOFFMANN BEARINGS CORPORATION. STAMFORD. CONN.. U.S.A. 
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Specify S/V Sultran Cutting Oils for. . . 



SgAfi. Shav/m /kw/wcy 


W here gear shaving is employed 
to obtain superior finish and great 
surface accuracy with greatest economy, 
it pays to get additional cutter protection 
from the highest quality cutting fluids 
that you can buy. 

You can get this protection with S/V 
Sultran cutting oils. In many shops across 
the country, these outstanding oils are 
proving their superiority in protecting 
gear shaving cutters. Here’s why : 

S/V Sultran cutting oils possess ex- 
ceptional oiliness properties, the charac- 
teristic most needed for gear shaving 
operations. Operators who are using them 
report that they are obtaining phenom- 
enal cutter life despite the naturally ab- 
rasive action of minute chips on the hun- 
dreds of cutting edges on each cutter. 

For gear shaving and for other pre- 
cision machining, be sure to specify S/V 
Sultran oils. Your Socony-Vacuum Rep- 
resentative will help you select and apply 
the exact cutting fluid for your indi- 
vidual job. 




SOCONY-VACUUM’S 5 Steps to Lower Production Costs 




$ 55 , 


Lubricants 
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DIRECT-CONNECTED 





GtA' 


ru* g 


2 IN 1 

STARTER 

GENERATOR 


Here's another EEMCO special design. Separate gear-driven generators and starters 
can now be replaced by one single-anil, direct-drive starter-generator that weighs only 19 
pounds. An EEMCO starter-generator on an air- 
craft engine can save up to 20 pounds of weight. 
This means more gasoline (extending cruising 
range) or more baggage can be carried. In addi- 
tion, wiring and servicing is simplified and space 
is conserved through the 2-in-l design. 

These sturdy units are built for long service. 
They have plenty of torque for starting four- 
cylinder engines up to 125 hp. This same torque 
wjll start even larger six- and eight-cylinder en- 
gines. As generators, they deliver 500 watts, con- 
tinuous duty. A torque-limiting device built into 
the unit proteas against damage from engine 
backfire. The direa connection to the engine 
crankshaft eliminates need for gear drives. 


ELECTRICAL ENGINEERING AND MFG. CORP. 

4606 West Jefferson Boulevard, Los Angeles 1 6, California 
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Torture chamber for tires means sa fer landings for planes . . . 



FIRST IN RUBBER 


B. F. Goodrich Silvertowns 
prove they can take it 
before they take off 


L ANDINGS are big moments in airplane 
4 tires' lives . . . moments when they have 
to take the shock of many tons multiplied by 
plenty m.p.h. If they’re B. F. Goodrich Sil- 
vertowns, they’re ready to take it . . . with 
lots to spare. Shown here are some of the 
reasons why. 

B. F. Goodrich technicians "land” tires in- 
side a building. They’re smacked down with 
great force against a high-speed dynamom- 
eter and braked until the multi-ton flywheel 
comes to a stop. This "landing” is repeated 
time and again with careful wear and per- 
formance checks all the way. 

Then there are tests for bruise resistance, 
heat resistance, fatigue resistance, and others 
—altogether a "torture chamber” for tires. 
These are some of the ways B. F. Goodrich 
makes sure Airplane Silvertowns are kept 
up to tomorrow’s standards — always ready 
for the new and heavier demands of larger 
and faster planes. The B. F. Goodrich Com- 
pany, Aeronautical Division, Akron, Ohio. 


B.E Goodrich 





THE NEW BENDIX f|| 
DISC BRAKE 



the SAME principle 


of construction 



GIVES THE SAME OUTSTANDING 

BRAKING RESULTS REGARDLESS 

OF SIZE OR TYPE OF PLANE 


For here in one compact, simple design, employing the same principles 
of construction, is a brake that brings maximum braking effectiveness 
to all types and sizes of planes. Ranging in size from 9 in. to 31 in. 
diameter, low hydraulic displacement and greater heat absorbing capac- 
ity are combined to assure safer landings. 

In this new Bendix disc brake, the rotors, which are the heat absorbing 
elements, turn with the wheel by means of keys fastened to the wheel 
itself. These rotors arc made in sections rather than in a continuous 
ring which results in far greater capacity for heat absorption, eliminat- 
ing fading, or warping of cither rotating or fixed members. 

And of particular importance to plane manufacturers is the fact that 
this new disc design effects a considerable weight reduction in wheel and 
brake assembly which means more economical and efficient operation. 
Details of this new, better Bendix Brake will be supplied on request. 


~Bendiy 


PRODUCTS DIVISION 

BENDIX AVIATION CORPORATION • SOUTH BEND 20, INDIANA 


design features 


Airplane Broket • Hydraulic Mailer CyBadart an 
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CONTROLLED ATOMS 
or CONTROLLED LIVES 


S INCE August 6th when the first atomic bomb was 
released over Hiroshima, the American people have 
been subjected to a continuous barrage of pro- 
nouncements on the use and control of atomic energy. 
Some of this comment has been strident, and much of 
it conflicting. A considerable portion of it has been of 
sincere and constructive excellence. 

It has not been easy to separate the wise counsel from 
the merely noisy, and it is small wonder that the minds 
of many are troubled and confused. 

However, the sheer mass of discussion poured into 
press and microphone has awakened us all to the gravity 
of the issue. In terms of any problem on which Ameri- 
cans ever have been called to exercise a judgment— This 
is It! 

Even the dullest now recognizes that atomic weapons 
hang over modem civilization like the Sword of Dam- 
ocles, and understands in some measure how fragile 
and taut is the hair of political balance that holds it 
suspended. 

From this point on, we need the coolest and most 
carefully considered judgment that can be brought to 
bear. Discussion highly charged with emotionalism will 
but increase the tensions both at home and abroad, and 
render wholly insoluble a delicately intricate problem. 
What Is The Problem? 

The major outlines of that problem now are coming 
into focus in understandable terms: 

1. The scientists have opened up a new and virtually 
unlimited storehouse of energy, and the engineers have 
discovered how to turn it into a military explosive in- 
comparably more powerful than any we have known. 
We know that this energy may also be used to produce 
heat for useful power, and we suspect that the radio- 
active substances produced by the process in hitherto 
unimagined quantity may also have medical, industrial, 
and other constructive applications. 

2. Terrifying as have been the demonstrations of the 
atomic bomb thus far, we know that they are as noth- 
ing in comparison with its potential destructiveness. The 
explosive force of individual bombs can be increased 
tremendously, and means for their effective delivery to 
predetermined targets in wholesale quantity already are 
at hand. The experts tell us that no practicable means 
of interception can be devised, and that reprisal in kind 
probably will be the only answer to an enemy attack 
with atomic weapons. 

3. So far as we can see now, even successful retalia- 
tion would be at best an answer of hollow effect. Any 
two nations each having wholesale stock-piles of bombs 
could accomplish the practical destruction of each other. 


Since a first treacherous blow might well constitute an 
enormous advantage, a nation actuated by a ruthless 
urge to conquest or revenge might have the best chance 
of survival. But since the widest possible dispersal of 
bombs and launching units would be dictated by the 
strategy of atomic weapons, it is doubtful that one nation 
could destroy another without itself suffering destruc- 
tion. On both sides the major centers of population could 
be wiped out, and the nation of least concentrated in- 
dustrialization and commerce would suffer least. How- 
ever, no one can be sure that the concentrated explosion 
of as many as 20 thousand atomic bombs would not 
poison the atmosphere of the world to an extent that, 
would be fatal to great masses of population, not only 
within the country bombarded, but perhaps in the coun- 
try which launched them. 

4. The problem is further complicated because, so 
far as we know now, any large-scale commercial use 
of atomic energy as a power source is more or less in- 
extricably linked to a potential military use. It is true 
that, if atomic power becomes economically feasible 
(which is by no means certain for a long time to come) , 
it would require only low-grade concentrates of fission- 
able material, which would need further elaborate and 
costly processing before reaching explosive potential. 
But the process of producing such low-grade concen- 
trates constitutes perhaps two-thirds of the industrial 
effort required to make effective bombs. It follows, then, 
that if nations were to equip themselves to produce large 
quantities of low-grade concentrates for power genera- 
tion, the effort required to develop large-scale bomb 
production would be materially reduced. Moreover, the 
maintenance of an effective inspection to police agree- 
ments not to produce bombs might be forbiddingly dif- 
ficult if atomic power generation were allowed. 

5. In addition to the major problem posed by the use 
of atomic bombs in international war, any nation which 
produces or possesses such bombs, or the fissionable 
materials with which they are loaded, faces still an- 
other in the danger of their falling undpr the control 
of paranoid elements in its own population. 

What Are We Going To Do About It? 

We face the hard fact that we have produced a weapon 
capable of destroying whole nations— perhaps even the 
whole world. Although we were importantly aided in 
its development by the nationals of other countries, we, 
together with Great Britain and Canada, now must take 
the initiative in deciding what shall be done with it. 
We have only two choices. We can try to keep this 
weapon as a monopoly of our own, or we can try to 
place it under broad international control. 



Can We Keep It To Ourselves? 

If we know one certain fact about the atomic bomb, 
it is that it cannot long be held as a monopoly of those 
nations which produced it 

If Nazi Germany had succeeded in developing the 
weapon first, it probably would have attempted to achieve 
world dominion, with utter destruction as an alternative. 
Such a course is not within our range of choice. It violates 
every principle for which we stand. 

Much reckless nonsense has been uttered concerning 
the inability of other nations to master the scientific, 
engineering, and industrial problems involved. It is the 
virtually unanimous opinion of those who worked on 
the project that several nations today are fully equipped 
in science, engineering, and industrial organization to 
produce atomic bombs and to provide the means for 
launching them. At least one of these nations, Russia, 
has also access to an ample supply of the necessary raw 
materials. The only debate is over whether it would take 
three, or five, or ten years for her to marshal her re- 
sources to produce bombs in multiple thousands. Once 
such an atomic race were on, we have no reason to be- 
lieve that Russia might not divert more resources to the 
task than we ourselves should be willing to put into it 

Additional nonsense is talked as to how we might 
attempt to cope with the problem of living in a world in 
which mutually suspicious or hostile nations faced each 
other, with stores of atomic weapons on both sides. We 
hear talk of dispersing our cities and even of moving 
underground. No one has seriously reckoned the dif- 
ficulty or the cost of following such counsel of despair. 
Still less has anyone appraised the neurotic effect upon 
men’s minds of living by any such preposterous formula, 
under continuously mounting tension day after day, and 
year after year. 

Certainly, if we could find no way to prevent the com- 
petitive production of atomic weapons, we should be 
driven at least to the selective dispersion of our bomb- 
launching facilities, of certain key industrial establish- 
ments, and of our centers of government and governing 
personnel. We should be forced, also, to change our 
traditional requirement that only Congress can commit 
us to active war. We should be forced to organize our- 
selves as a police or military state, with our scientists 
regimented and muzzled, with all of us under constant 
surveillance against the smuggling and planting of time- 
bombs, and constantly alerted against attack through 
the air. 

Before we commit ourselves to any such intolerable 
procedure, we should be mad not to explore all possible 
means for making it unnecessary. 

The Only Feasible Alternative Is Effective 
International Control 

This cardinal principle has been recognized in the 
statement of November 15th, issued jointly by Presi- 
dent Truman, and Prime Ministers Attlee and King. Their 
statement frankly concedes that against atomic weapons 
there can be no adequate military defense, that no nation 
can command a monopoly of such weapons, that responsi- 
bility for eliminating atomic energy as an instrument of 
war and for devising safeguards over its use for the 


advancement of science and other peaceful and humani- 
tarian ends rests upon the civilized nations of the world. 

They propose that a commission be set up at once under 
the United Nations Organization to make recommenda- 
tions: (a) for extending between all nations the ex- 
change of basic scientific information for peaceful ends, 
(b) for control of atomic energy to the extent necessary 
to ensure its use only for peaceful purposes, (c) for the 
elimination from national armaments of atomic weapons 
and of all other major weapons adaptable to mass de- 
struction, and (d) for effective safeguards by way of 
inspection and other means to protect complying states 
against the hazards of violations and evasions. 

Already criticism is leveled at the wording of the 
statement, at alleged omissions, at the wisdom of choos- 
ing the United Nations Organization as the medium 
through which to seek agreement in view of the weak- 
nesses of the UNO Charter. 

None of these issues should be crucially important. 
What matters is that an invitation has been issued in 
good faith for the nations of the world to meet and de- 
cide upon means for assuring the elimination of weapons, 
the existence of which no one can afford to tolerate. 

The decision cannot be other than international; it 
will require the best thought of the best brains the world 
can muster. The smaller nations have an equal stake 
with the large, and from them may well come the most 
fruitful suggestions. But Russia now holds the key to 
the success or failure of our proposal. If she accepts our 
invitation, no other nation will refuse. 

Alternatively, there will be an international arma- 
ment race paced by atomic weapons. It will mean an 
end of free science, a severe policing and regimentation 
of international travel and trade, and innumerable re- 
strictions upon those individual freedoms which we have 
just fought so desperately to preserve. This is the dis- 
mal prospect if we fail to arrive at a genuinely inter- 
national accord on the control of atomic energy. But even 
this interval would promise to last only for an uneasy 
period, until someone started pressing the push-buttons 
on the panel-boards of extinction. 

The only permanent solution lies in finding means to 
eliminate war itself. That we cannot hope to achieve 
overnight, but we can, and do hope that the nations will 
now agree to eliminate atomic weapons and their radio- 
active by-products as instruments of war. 

If they do that, we can move forward more surely to 
the constructive development of the incalculably valu- 
able resources that science has newly opened to our use. 
And, we can hope also for a progressive improvement in 
international understanding. 

Unless the nations can reach agreement on this para- 
mount issue of atomic energy, it is difficult to conceive of 
any vital issue on which they might agree. 





Reconversion to Re-Complacency? 


T he recent Army-Navy-Commerce report on the 
demobilization of the aircraft industry is a thor- 
oughly competent study and its framers deserve 
high commendation. Its recommendations envision a 
shrinkage to from 5 to 10 percent of 1944 production 
volume after the industry rebounds from the present 
doldrums, which may last through 1946. Wisely it 
views with alarm the current level of aviation procure- 
ment and emphasizes the necessity for a vigorous pro- 
gram of research and development. The whole report 
is based on the assumption that we shall have at least 
one year of warning of the possibility of attack. 

Perhaps this calls for a little reflection upon just 
what constitutes warning. We were warned of Jap- 
anese ambition when Manchuria became Manchukuo. 
When Italy invaded Ethiopia we were warned again. 
When Germany began to infiltrate westward we had 
another warning. When aviation observers reported 
on German rearmament the warnings became stern and 
the men who sounded them were accused of Nazi 
sympathy. 

The international armaments race that kept the avia- 
tion industry alive, when Army and Navy funds were 
unavailable for planes, should have been enough of a 
warning. And just what did we do about all of these 
warnings? We promptly cut our appropriations to the 
bone a few short weeks before Poland was invaded. 
Never before have so many warnings been heeded by 

It is easy to recognize a warning when we are looking 
backward, but we as a nation have demonstrated com- 
plete inability to discriminate between rumblings and 
warnings when we look ahead. And there is no reason 
to believe that we will improve in this respect. 

Weapons have become so deadly that the only salva- 
tion for this civilization lies in international accord. 
But that doesn’t mean that we should voluntarily relin- 
quish our first place in arms to set the example for the 
rest of the world. It simply doesn’t work that way and 
it is time we realized it. 

A r this moment in history we are able to conquer 
any nation or any combination of nations. We do 
not choose to do so. But the power we now possess pro- 
vides us with a temporary security, hence for a little 
while we need not fear war. But our present security 
is only momentary, and the kind of complacency we 
now feel is the same sort of thing that has led to the 
fall of empires since the days of the Sumerians. 

The rapid demobilization of our air forces and our 
aviation industry is simply an invitation to other nations 
to catch up and exceed us in air power. Reserve officers' 


who have done brilliant work in research and develop- 
ment are leaving our armed forces in alarming numbers. 
Provision for continuation of their work is often lacking. 
Important strands in the fabric of basic research are 
being cut daily, distorting the complex pattern of aero- 
nautical science. 

It is all well and good to exhort the industry to pursue 
its technological development work vigorously, but the 
present level of procurement does not justify the degree 
of development essential to keep our country abreast of 
the worldwide race for more effective weapons. And 
make no mistake. This race is still going on. 


D it’s be realistic about the democracy we have won 
and which we love so well. We know it is the best 
way of life, but we should not forget that a democracy 
is slow to anger and slow to mobilize in an emergency. 
At the same time the tempo of life and war and destruc- 
tion has increased beyond the limits of human compre- 
hension. 

In the light of these cold truths it seems simple logic 
to stop wishful thinking about getting a year of warning 
before the next attack. The least we can do for posterity 
is to set up a demobilization plan based on the assump- 
tion that we shall be attacked without any warning. Such 
a plan should be worked out immediately and submitted 
to the Congress before American people fall completely 
into that complacency that spelled ruin for Sumer, 
Greece, and Rome. 

Such a plan should include a study of the location of 
plants and the advisability of underground factories. A 
new proportioning of aircraft types in the composition of 
our air forces must be considered, also the most effective 
use of guided missiles and atomic bombs. Let us, in 
shaping the weapons of a future war, carry on in those 
new fields of science represented by the striking weapons 
which were used to terminate the recent conflict. 

Let us have a procurement program large enough to 
support industrial research and development and pro- 
vide production pilot lines that can be expanded in- 
stantly — not within a year. And let us provide our air 
forces with the funds and personnel for the evaluation 
of new weapons in continuous tactical maneuvers. 

Let us do all these things first. Then let us work 
incessantly for, and pray fervently for, a peace we can 
enforce. 


* EDITOR 
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ALLIED 


T he new relation of airpower 
to strategy presents one of the 
distinguishing contrasts be- 
tween this war and the last. Air- 
power in the last war was in its in- 
fancy. The new role of three-dimen- 
sional warfare was even then foreseen 
by a few farsighted men, but planes 
were insufficient in quality and quan- 
tity to permit much more than occa- 
sional brilliant assistance to the ground 

Airpower in the European phase of 
this war reached a stage of full adoles- 
cence, a stage marked by rapid develop- 
ment in planes, armament, equipment, 
tactics, and concepts of strategic em- 
ployment, and by an extraordinary in- 
crease in the effort allocated to it by 
all the major contestants. England 
devoted 40 to 50 percent of her war 
production to her air forces, Germany 
40%, and the United States 35%. 

Nevertheless, at the end of hostilities 
in Europe, weapons, tactics, and 
strategy were still in a state of rapid 
development. Airpower had not yet 
reached maturity, hence all conclusions 
drawn from experience in the European 
Theater must be considered subject to 
change. No one should assume that, 
because certain things were effective 
or not effective, the same would be true 
under other circumstances and other 
conditions. 

In the European War, Allied air- 
power was called upon to play many 
roles — partner with the Navy over the 
sea lanes; partner with the Army in 
ground battle ; partner with both on the 
invasion beachheads ; reconnaissance 
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Here is the 
BOMBING RECORD 


• This "must reading" article, based on the United States Strategic 
Bombing Survey, contains essential parts of a military critique — first 
in history to be written by civilians — sharply defining a completely 
objective view of the part played by airpower in defeating Germany. 
As important, however, is its precise range-finding of the future, 
targeting in unequivocal terms the pressing need for a national policy 
of continued, coordinated aeronautical research and development. — 
The Editors 


photographer for all; mover of troops 
and critical supplies, and attacker of 
the enemy’s vital strength far behind 
the battle line. 

In the attack by Allied airpower, 
almost 2,700,000 tons of bombs were 
dropped, more than 1,440,000 bomber 
and 2,680,000 fighter sorties were 
flown. The number of combat planes 
reached a peak of some 28,000 and at 
the maxium 1,300,000 men were in 
combat commands. The number of men 
lost in air action was 79,265 Americans 
and 79,281 British*. More than 18,000 
American and 22,000 British planes 
were lost or damaged beyond repair. 

In the wake of these attacks are 
great paths of destruction. In Ger- 
many, 3,600,000 dwelling units, approx- 
imately 20 percent of the total, were 
destroyed or heavily damaged. Survey 
estimates show some 300,000 civilians 
killed and 780,000 wounded. The num- 
ber made homeless aggregates 7,500,- 
000. The principal German cities have 
been largely reduced to hollow walls 
and piles of rubble. German industry 
is bruised and temporarily paralyzed 
These are the scars across the face of 
the enemy, the preface to the victory 
that followed. The. use of airpower 
cannot properly be considered, how- 
ever, except in conjunction with the 
broad plans and strategy under which 
the war was conducted. 

Interrogation of Hitler’s surviving 
confidants and General Staff and Field 
Generals of the Wehrmacht confirms 
the view that prior to the winter of 
1941 Hitler hoped to realize Germany's 
ascendancy over Europe, and possibly 


• All RAP figures are preliminary or 


the world, largely by skillful strategy. 
Time and timing were the secret weap- 
ons in the German war plan that took 
shape after 1933. Hitler hoped to build 
Germany’s strength more quickly than 
that of any potential opponent. By 
rapid mobilization of a powerful strik- 
ing force, by exploiting the political 
and ideological strains that he con- 
ceived to exist in the rest of the world, 
and by overwhelming separately in 
lightning campaigns such of his 
enemies as chose to resist, he hoped to 
secure for Germany an invulnerable 
position in Europe and in the world. 

What Germany lacked in numbers 
of divisions, in raw materials and basic 
industrial strength, it planned to com- 
pensate with highly trained ground 
units of great striking power. These 
were to be equipped and ready to 
march while Germany’s enemies were 
merely preparing. Essential in this 
strategy was a technically well-de- 
veloped air force in being. Emphasis 
was not placed on development of an 
air force that would destroy the sus- 
taining resources of the enemy’s 
eebnomy. In the German plan it was 
anticipated that an enemy’s entire 
country would be so quickly overrun 
that little concern need be had for 
industrial and war production that was 
merely potential. The air force was, 
primarily, an arm of the blitzkrieg. 

The success of Hitler’s strategy, 
until the battle of Britain, was com- 
plete; his more cautious advisers and 
generals still confess to their astonish- 
ment. And by common report of the 
surviving Nazi leaders even the set- 
back over Britain was considered of 
minor importance. The attack on 
Russia was next on the calendar — the 
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decision to make this attack was taken 
in the autumn of 1940— and this, ac- 
cording to plan, was to be a brief four- 
months’ adventure. There would be 
time thereafter, if necessary, to deal 
with Britain. By Sept., 1941, Hitler 
was so confident that he had succeeded 
in Russia that he ordered large scale 
cut-backs in war production. 

In both the RAF and the U. S. Army 
Air Forces there were some who be- 
lieved that airpower could deliver the 
knockout blow against Germany, and 
force capitulation. This view, however, 
was not controlling in the over-all 
Allied strategic plan. The dominant ele- 
ment in that plan was invasion of the 
Continent, to occur in the spring of 
1944. Plans called for establishing air 
superiority prior to the date of the 
invasion and the exploitation of such 
superiority in weakening the enemy's 
will and capacity to resist. 

Deployment of the air forces op- 
posing Germany was heavily influenced 
by the fact that victory was planned 
to come through invasion and land oc- 
cupation. Early in the war, to be sure, 
the RAF had the independent mission 
of striking at German industrial cen- 
ters in an effort to weaken the German 
people. However, the weight of the 
RAF effort, compared with tonnages 
later employed, was very small — 16,000 
tons in 1940 and 46,000 tons in 1941, 
compared with 676,000 tons in 1944. 

Soon after the United States entered 
the air war in 1942, replacements for 
the new (and still small) 8th Air Force 
were diverted to support the North 
African invasion. During 1943, target 
selection for the 8th Air Force and the 
15th (based on the Mediterranean) 


reckoned always with the fact that 
maximum contribution must be made 
to the invasion in the coming year. 
And the 9th Air Force in Western 
Europe and the 12th in the Mediter- 
ranean were developed with the pri- 
mary mission of securing the sky and 
clearing the way for ground opera- 

In the spring and early summer of 
1944, all air forces based on England 
were used to prepare the way for the 
invasion. It was not intended that air 
attacks against Germany proper and 
the German economy would be a sub- 
ordinate operation, but rather a part 
of a larger strategic plan — one that 
contemplated that the decision would 
come through the advance of ground 
armies rather than through airpower 
alone. 

The pioneer in the air war against 
Germany was the RAF, which experi- 
mented briefly in 1940 with daylight 
attacks on industrial targets in Ger- 
many but abandoned the effort when 
losses proved unbearably heavy. There- 
after, it attempted to find and attack 
such targets as oil, aluminum, and air- 
craft plants at night. This effort too 
was abandoned; with available tech- 
niques it was not possible to locate the 
targets often enough. Then the RAF 
began its famous raids on German 
urban and industrial centers. On the 
night of May 30, 1942, it mounted its 
first thousand-plane raid against Co- 
logne and two nights later struck Essen 
with almost equal force. On three 
nights in late July and early Aug., 
1943, it struck Hamburg in perhaps 
the most devastating single-city attack 
of the European War — about one third 


of the houses of the city were destroyed 
and German estimates show 60,000 to 
100,000 people killed. 

No city raid shook Germany as did 
that on Hamburg ; documents show that 
German officials were thoroughly 
alarmed and there is some indication 
that Hitler himself thought further at- 
tacks of similar weight might force 
Germany out of the war. The RAF 
proceeded to destroy one major urban 
center after another. Except in the 
extreme eastern part of the Reich, there 
is no major city that does not bear the 
mark of these attacks. However, no 
subsequent attack had the shock effect 
of the Hamburg raid. 

In the latter half of 1944, aided by 
new avigational techniques, the RAF 
returned with part of its force to attack 
industrial targets. These attacks were 
notably successful, but it is with the 
attacks on urban areas that the RAF 
is most prominently identified. 

City attacks of the RAF prior to 
autumn, 1944, did not substantially af- 
fect the course of German war produc- 
tion — as a whole it continued to in- 
crease. This in itself is not conclusive, 
but the Survey has made detailed 
analysis of the course of production 
and trade in ten German cities attacked 
during this period and has made more 
general analyses in others. These show 
that while production received a mod- 
erate setback after a raid, it recovered 
substantially within a relatively few 
weeks. As a rule industrial plants were 
located around the perimeter of Ger- 
man cities and characteristically were 
relatively undamaged. 

Commencing in the autumn of 1944, 
(Turn to page 261) 
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AVIATION AND AIR TRANSPORT 7945 MAINTENANCE AWARDS 


These, the 9th Annual Maintenance Awards, are 
presented as a tribute to the unsung members 
of the airlines groundcrews, the men and women 
who have worked untiringly and unspotlighted 
to make immeasurable contributions to the con- 
stantly greater scheduled air transport safety 
and efficiency — safety and efficiency which have 
made America's air carriers unparalleled as a 
vital part of the nation's victorious war machine 
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This year AVIATION is more than proud to be 
joined in making the Maintenance Awards by its 
companion publication, AIR TRANSPORT. As 
has always been the case, these awards are made on 
the basis of the decision of the judges, who report 
that every airline in America has every right to be 
more than proud of the outstanding zvork of its 
maintenance department. 



well as its peacetime economy. 


For outstanding maintenance performance 
and developments by an airline operating 
more than 10,000,000 revenue plane-miles an- 


For outstanding maintenance performance 
and developments by an airline operating 
up to 10,000,000 revenue plane-miles an- 


EASTERN AIR LINES 

and its Maintenance Department headed 
by Hubert G. Lesley 


DELTA AIR LINES 

and its Maintenance Department headed 
by G. J. Dye. 
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AS MAINTENANCE " GOES DIVERSE" 


By ALBERT G. THOMAS, Maintenance Training Superintendent, and 
ALLAN MERKIN, Maintenance Publication* Editor, Atlantic Die., Pan American 
World Airways 

Different types of craft the airlines are now acquiring, after the 
long war years, bring pointed problems — of mechanic re-training 
and of shop re-planning to attain efficient simultaneous perform- 
ance of diversified maintenance . . . Here's how PAA's Atlantic Div. 
worked its solution. 


A IRCRAFT MAINTENANCE — always 

the backbone of airline service — 
A -“-is more brightly spotlighted to- 
day because of the critical craft-type 
transition stage facing virtually every 
commercial air carrier. 

In the process of changeover from 
old craft to the newer, larger, and more 
heavily powered planes not available 
during the war, and in the haste to get 
these new carriers into operation to 
meet increased air traffic, the diversity 
of maintenance procedures involved in 
simultaneous servicing of various types 
of craft is a prime airline problem with 
many ramifications. 

Currently, the consideration of effi- 
cient and economical performance of 
diversified maintenance is facing many 


airlines, and eventually all will have to 
tackle the problem. For though it may 
be basic policy for a carrier to stand- 
ardize on the type of plane used, it 
probably will be some few years before 
this standardization can be realized — 
this because of the simultaneous and 
extensive demand for types currently 
available. 

What the Atlantic Div. of Pan 
American World Airways at La 
Guardia Field has done and is now 
doing — particularly with respect to 
further training for maintenance per- 
sonnel — in its transition to other type 
craft offers a basis of comparison for 
other airlines with similar problems 
and also a good working plan for those 
who will yet face them. PAA’s transi- 


tion problem is comparatively complex 
because of the contemplated change- 
over from Boeing B-314 flying boats to 
landplanes — Douglas DC-4s, Lockheed 
Constellations, and Republic Rainbows. 
And while other airlines, in the main, 
will switch from one landplane type to 
another, their problems will not be 
different in kind but, rather, different 

First new craft received by PAA’s 
Atlantic Div. have been DC-4s (C-54’s 
from ATC). Initial task facing the 
company was to fit this type craft into 
its existing maintenance setup and util- 
ize facilities to best advantage, so as 
not to disturb organization procedure 
or create personnel problems. This 
consideration was of extreme impor- 
tance, since it was necessary, at the 
same time, to carry on current opera- 
tions with a radically different type 
craft — Boeing flying boats. 

Accordingly, a complete survey was 
instituted to determine what existing 
shop equipment would be suitable for 
modification so as to serve an overall 
usefulness, also what new equipment 
required could be fabricated on the 
premises, and what units would have to 
be purchased. 

Involved were such items as: 

(1) Workstands for airplane struc- 
tures and engines. 

(2) Ladders for entrance facilities. 

(3) General servicing devices — 
jacks, slings, hoists. 

(4) Ground handling equipment — 
tow trucks, chocks, and other auxiliary 
equipment. (Whereas heavy Diesel 
tractors were used for towing the fly- 
ing boats, ordinary tow trucks could 
be used for landplanes. Also, beaching 
gear on the Boeings is self locking, 
and with the new planes, wheel chocks 
would have to be utilized. Moreover, 
in the old craft, surface control locks 
are incorporated in the control system, 
whereas with the DC-4’s auxiliary 
clamps are necessary.) 

(5) Special servicing and testing 
equipment. (The switch to another 
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plane having various different acces- 
sories required special accessory tools, 
and new overhaul test equipment or 
adapters for application to existing test 
equipment so as to handle changes in 
operating pressures and fluid flows. 
And because if had not been required 
for maintenance of the Boeing flying 
boats, a completely new shop installa- 
tion was established for repair of hy- 
draulic system equipment, landing gear, 
wheels, tires, and brakes.) 

(6) Emergency equipment. (Where- 
as large Foamite fire extinguisher 
generators on carts were required for 
the Boeing, the hand type of extin- 
guisher serves for the landplane.) 

(7) Stock supply. (This involved 
procurement of materials required for 
modification, maintenance, and repair 
of the landplane, also a complete stock 
of spare parts.) 

Another preparatory phase — the 
most vital in the transition to DC-4s 
— was PAA’s maintenance training 
program for the new servicing crews. 
This program, conducted by an estab- 
lished maintenance training section, 
was an extensive elaboration of exist- 
ing instructional facilities, to meet the 


contemplated problems of servicing. 

First consideration under this pro- 
gram — training of key personnel — had 
got off to a good start when PAA 
mechanics were first required to per- 
form only main base maintenance on 
C-54s for the ATC, during the war 
years. The organization was combed 
for men whose experience and back- 
ground would be particularly valuable 
in the new phases of maintenance — 
men who possessed sufficient basic 
qualifications to form a nucleus for 
training other mechanics. This survey 
resulted in the selection of 18 key 
mechanics and some maintenance spe- 
cialists to attend a C-54 maintenance 
school conducted by PAA’s Latin 
American Div. at Miami. Another 
group consisting of 3 instructors, 4 
lead mechanics (crew chiefs), 4 serv- 
ice engineers, 5 inspectors, and 2 
flight engineers were sent to the Doug- 
las Santa Monica plant for special 
training. 

And when it was first learned that 
a number of C-54s were to be turned 
over to PAA for its own commercial 
operation, it was necessary to prepare 
for efficient and economical perform- 


ance of maintenance and repair of the 
entire airplane structure and every 
equipment component. 

Accordingly, a picked crew of techni- 
cians was sent to the Douglas plant to 
observe structural procedures of manu- 
facture and assembly, to learn particu- 
lar installation details for the various 
units on the plane, and to obtain com- 
plete information about jigs, fixtures, 
and templates required for overall long- 
range maintenance. Also provided was 
an arrangement between Douglas and 
PAA to facilitate an interchange of 
information relevant to current changes 
and modifications. 

all maintenance details of engine and 
accessories, picked personnel were sent 
to manufacturers of these units for 
complete familiarization. Also gathered 
were charts, drawings, service manuals, 
performance and test data, and training 
films; and arrangements were also 
made with the various manufacturers 
for receipt of information relevant to 
maintenance and design changes on 
the equipment 

All this material was collated with 
various PAA maintenance procedures, 
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digested, and incorporated into two 
types of maintenance manual — one of 
general nature concerned with prac- 
tices acceptable in servicing all types 
of craft operated in the Atlantic Div., 
the other dealing with maintenance 
procedure for the specific craft, in this 
case the DC-4. 

Serving as mechanics' handbooks, 
these manuals, arranged for easy refer- 
ence, provide an official source of infor- 
mation relative to the proper practices 
to be followed in the maintenance of the 
company’s aircraft. Before final prep- 
aration of the manuals, maintenance 
publication personnel collaborated with 
CAA officials to insure complete cover- 
age, since approval by that organiza- 
tion of the contents would be necessary 
prior to obtaining permission for oper- 
ation of the aircraft. 

For efficient instruction of the 
mechanic force proper — numbering 
over 700 — a survey was conducted to 
accomplish proper grouping. Some 
mechanics were necessarily retained 
for work on the flying boats; others 
were grouped according to aptitude 
and previous experience which would 
tend toward best results in servicing the 
new type of plane. Specially stressed, 
in the grouping for new assignments, 
was the selection of men who had dem- 
onstrated an ability to pass on knowl- 
edge to less experienced mechanics. 

After it had been decided to what 
specialties the various mechanics would 
be assigned, classes were formed under 
the supervision of instructors who had 
visited the Miami Div., the Douglas 
plant, and establishments of the various 
accessory manufacturers. 

Aim of classroom instruction — about 
72 hr. — was to afford a general famil- 
iarization with the new craft and insure 
a thorough understanding of particular 
specialties. This presentation of theory 
was considered essential for efficient 
trouble shooting, since without a clear 
conception of how a unit or system 
operates, location of trouble can fre- 
quently consume considerably more 


time than does the actual repair work. 

- Existing training mockups had to be 
modified to include new accessories 
and associated equipment, and new 
mockups — such as a hydraulic system — 
had to be built to adequately cover in- 
stallations which were not found on the 
Boeing flying boats. 

Lectures, coupled with practical 
demonstrations on equipment, were also 
presented by' various factory represen- 
tatives who visited the shop. 

In addition to classroom instruction, 
the first DC-4 received for PAA’s own 
use was set aside for a sufficient period 
of time to afford thorough on-the-job 
training, thus coordinating the theory 
presented in the classroom with prac- 
tical procedure in the shop. 

And upon completion of the instruc- 
tion phase, mechanics were required to 
pass written and practical tests cover- 
ing general and special aspects of the 



Final phase o I fransition training is on-the-job 
instruction. These mechanics, assigned to land- 



When finally assigned to an operat- 
ing aircraft, maintenance crews are 
accompanied by their instructors to 
give further on-the-job training with 
special emphasis placed on standard 
procedures as specified in the com- 
pany’s maintenance manuals. To pro- 
mote work standardization, job time 
and procedures were established after 
extensive observation by a job study 
group. 

Another consideration in the transi- 
tion maintenance program was the re- 
training of mechanics stationed at out- 
lying bases. This called for sending 
trained replacements to relieve those 
coming to the main base for instruc- 

After-study of shop facilities re- 
vealed that the extensive fabric and 
dope shop activities required for the 
flying boats could be greatly decreased 
for efficient maintenance of the DC-4's 
by combining this activity with the 
paint shop and training comparatively 
few painters to do the work. Also, it 
was found that activities of the metal 
working shop could be halved in the 
changeover from flying boat to land- 
plane — because of less damage from 
corrosion and elimination of damage to 
hulls by floating objects. On the other 
hand, propeller shop maintenance was 
increased because of damage from fly- 
ing gravel. 

The various considerations of shop 
reorganization and instruction, found 
to be necessary as a result of the di- 
versity of maintenance involved in the 
immediate transition to DC-4's, are 
also being applied to Douglas B-23’s 
and a Grumman G-21 acquired by the 
Atlantic Div. for executive use, like- 
wise Grumman G-44's, which are pres- 
ently being used for instrument flight 
training prior to final testing on the 
DC-4. 

And although the Lockheed Constel- 
lations have not yet been received, 
preparations similar to those made to 
cope with diversity of maintenance in- 
volved in the planes currently on hand 
are also underway for this craft — to 
insure that its acquisition will find 
maintenance crews ready and trained 

As soon as feasible, preparations will 
also be made to train crews for servic- 
ing another type craft contracted for 
by PAA — Republic’s Rainbow. 

Noteworthy, too, is the cooperation 
afforded PAA personnel, during the 
training period, by other airline organ- 
izations at La Guardia. Instructors 
and crews were permitted to visit these 
base installations to observe mainte- 
nance procedures on landplane types, 
and on some occasions there was loan- 
ing of equipment to tide over emer- 


114 


AVIATION, December, 1945 




FOR GAS TURBINE JET ENGINES 


By JOHN FOSTER, JR.. Managing Editor. "Aviation" 

New type power plants bring new techniques requiring special train- 
ing and continued ingenuity. Despite thermal unit's basic simplicity, 
need for careful and highly skilled work means maintenance man's 
job will be as vital as ever. 


B ecause the gas turbine jet pro- 
pulsion power plant is basically 
a very simple unit, its service 
and maintenance is, in some respects, 
much simpler than that required for 
reciprocating engines. 

But, because the jet engine is a me- 
chanical device, it has its own peculiar 
causes of trouble which require spe- 
cialized training to overcome. Its ex- 
tremely high speeds — up to 15,000 rpm 
— and close tolerances demand that an 
unsual degree of care and cleanliness 
be maintained ; and its principle of op- 
eration calls for new procedures. Both 
these factors mean that the work of the 
maintenance man is just as vital for 
efficient and economical operation as 
it has ever been, in either military or 

Both centrifugal and axial flow jet 
engines may be divided into five major 
components: The compressor and tur- 
bine, or rotor assembly; the com- 
pressor casing; combustion chambers; 
exhaust cone; and accessories. Each 
component naturally presents its own 
service and maintenance problems, but 
military secrecy still prevents a de- 
tailed discussion of specific American 
types. 

The basic maintenance principles 
can, however, be discussed in general 
terms, as a means of pointing up what 
types of training and equipment will 
be increasingly necessary as this type 
of power plant comes into more general 

Disassembly procedures will, of 
course, vary according to manufac- 
turers’ instructions for each model, but 
American jet units appear to have been 
designed with some thought for facili- 
tating the work of the maintenance 
man, something which can’t be said 
for at least one German unit, the Junk- 
ers Jumo 004 (see page 128 Nov. 
Aviation). 

One of the most important features 


in overhauling the rotor unit is to in- 
sure proper balance of both impeller 
and turbine. Since, in present designs, 
these components cannot be replaced 


during post-overhaul assembly as a 
complete unit, they must be assembled 
outside the engine, checked for run 
out, dynamically balanced, then again 
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disassembled. Special balancing ma- 
chines have already been made avail- 
able, capable of showing unbalances of 
from 4 to 6 gram-in. for each .001 in. 
deflection. 

To give an idea of the extent of work 
necessary, balancing procedure such as 
is necessary on turbosuperchargers or 
other high speed rotors is outlined as 
follows: With the unit in the balanc- 
ing machine, place a small piece of 
clay on the impeller between any two 
vanes near the periphery ; run the rotor 
up through critical speed and check 
maximum spread of indicator ; stop the 
unit and mark just below the clay the 
amount of unbalance. Then move the 
clay 90 deg. in either direction and re- 
peat the process until four tests have 
been made. Starting with the lowest 
of the four readings, move the clay a 
short distance toward the next lowest 
reading and, if the readings show im- 
provement. continue moving the clay 


until the lowest possible reading is ob- 
tained. At this point remove or add 
small amounts of clay as necessary to 
get the readings within the allowed 

This same process is repeated on the 
turbine, placing the clay just inside the 
turbine wheel’s outer rim. Then metal 
equal in weight to the lump of clay 
must be removed from the opposite 
side of the unit. In the case of im- 
peller, this is hand-filed out of the 
periphery between impeller vanes; in 
case of the turbine wheel it is removed 
by a hand grinder from the balancing 
ring which is just inside the turbine 
wheel rim. In each instance there are 
some limitations in both weight and 
location. 

In the case of an axial flow com- 
pressor, each individual disk would 
have to be balanced separately, then the 
unit as a whole checked to insure 
proper balance. 


There are, oi course, vital detailed 
procedures varying with different 
models of both axial and centrifugal 
types, that would add to or detract from 
the time necessary for such work; but 
the principles would remain constant, 
and the necessity for extreme care and 
cleanliness throughout the job would 
remain equally as important. Servic- 
ing and inspecting of bearings, for ex- 
ample, require at least the same care 
and precision as that essential for any 
other aircraft unit. 

Clearances on jet engines, too, are 
extremely important and must be care- 
fully watched. Impellers on centrifugal 
engines, for instance, must be meticu- 
lously adjusted for fore-and-aft clear- 
ances, sometimes with specially-built 
tools. Turbine nozzle shroud ring 
clearances must be carefully main- 
tained; even exhaust cone clearances 
have to be kept within definite limits 
to make sure the engine will perform 
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as it should when properly handled. 

Combustion chambers, being pecu- 
liar to jet engines, require their own 
specialized type of inspection and 
maintenance. In most cases daily in- 
spection can be made without remov- 
ing the engine from the plane. Such 
inspection consists of checking flame 
tubes or liners for excessive burning, 
warping, or cracking. This type of 
maintenance requires special training, 
because discoloration in the combustion 
chamber assembly is not necessarily a 
true indication that liners are burned, 
since they can be beyond safe operating 
limits without discoloration showing 
on the outer unit. 

On some engines the normal inspec- 
tion routine calls for removing only 
the lower combustion chamber assem- 
blies to inspect the liners and, depend- 
ing on their condition, deciding if it is 
essential to replace all liners. 

In routine inspections, the fuel mani- 
fold assembly must, however, be re- 
moved for inspection in prescribed se- 
quence, then examined carefully for 
cracks, structural flaws, or other dam- 
age. And, as is the case with recipro- 
cating engines, great care must con- 
stantly be exercised to make sure that 
no dirt is allowed to get into the fuel 
system. 

Overhauling the fuel system requires 
(in addition to the disassembly, inspec- 
tion, and repair) a reassembly outside 
the engine for testing to make certain 
that the entire unit functions properly. 
This includes, for example, two types 
of tests : An idle pressure test to ascer- 
tain that all fuel nozzles are perform- 



ing property, and a flow balance test — 
which requires a flow balance stand — 
to make sure an equitable flow of fuel 
will reach all combustion chambers. 

Typical of the care required in main- 
taining jet propulsion engines is that 
which must be given the exhaust tail 
cone. Apparently only a simple struc- 
ture slapped together of sheet metal, it 
must nevertheless be kept in good con- 
dition, for it is in this area that all the 
turbulence of the expanding gas is 
converted into direct thrust. Thus the 
shape of the inner as well as the outer 
sections must be kept to true dimen- 
sions; also the clearances between tur- 
bine bucket tips and shroud ring must 
be within tolerances to avoid rework- 
ing or discarding the cone. Thus, even 
though it is a lightweight and un- 
glamorous structure it can no more be 
tossed around than can close fitting 
cowlings for reciprocating engines. 

Gas turbine jet propulsion engines 
have one distinct economy and time 
advantage over conventional recipro- 
cating engines in that they require far 
fewer accessories. It is noted that one 
of America’s best known types re- 
quires only the following attached ac- 
cessories: Starter motor; tachometer; 
starting and main fuel pumps; lubri- 
cating and scavenge oil pump; gov- 
ernor; barometric pressure valve to 
maintain constant speed regardless of 
altitude; and lubricating oil filter. The 
accessory case of the Junkers Jumo 
004, as another example, provides 
only seven outlets, at least one of which 
was found blanked off on several en- 
gines studied. 

Too, these accessories are very sim- 
ilar to those employed on today’s re- 
ciprocating engines, so maintenance 
personnel who understand the current 
units should have no difficulty taking 
proper care of those on jet engines. It 
is, largely, a matter of maintaining the 
same degree of precision and care 


which has always been fundamental to 
good maintenance. 

It is patent that any shop undertak- 
ing jet engine service and overhaul 
will have to meet if not actually excel 
the high standards of cleanliness asso- 
ciated with today’s successful overhaul 
base, for if cleanliness is next to Godli- 
ness in the reciprocating engine shop, 
it’s practically the same thing as God- 
liness in the jet engine shop. 

This quality is not only essential to 
maximum- performance and life of the 
power plant, but it also serves to re- 
veal damage which can imperil the 
whole unit. As a case in point, since 
jet engines generate terrific heat, any 
superfluous oil or grease must be kept 
away because, in addition to interfer- 
ing with radiation of the heat, they 
create a fire hazard. Even selection of 
lint-free cloth for cleaning is essen- 
tial, both for the high precision parts 
and the small metering orifices in the 
fuel system. 

Because of the basic simplicity of 
the gas turbine jet propulsion engine, 
it should, as its design progresses to 
the point where it becomes a competi- 
tive factor in peacetime aviation, show 
lower maintenance costs than the com- 
plicated reciprocating engine. Trouble 
shooting, while requiring a high degree 
of skill, should be an easier and faster 
job simply because there are fewer 
sources of trouble to track down. 

While today’s overhaul consists pri- 
marily of tear-down and replacement 
of parts, the ingenuity of maintenance 
men is considered almost certain to fur- 
ther reduce costs by re-working, adap- 
ting, and continued use of the old reli- 
able preventive maintenance. One thing 
is certain, though, and that is that 
highly skilled and ingenious mainte- 
nance will always be just as important 
to successful jet operation as it always 
has been with any other type of power 
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MAKE THOSE MINOR DETAILS 




By MAJOR THOMAS H. BONSER, Flight Data Branch, ATSC, Wright Field 

How fast and how far a plane flies can depend as much upon the 
so-called secondary considerations of finish and cleanliness as upon 
performance of the aircraft's major assemblies. To maintain stream- 
line zip in your plane, here are practical tips on aerodynamic effi- 
ciency — what cuts it down and whal'll build it back up. 


I t is not enough to tackle and ac- 
complish the more complex mainte- 
nance problems if, meanwhile, 
there are slip-ups on some of the finer 
points. For many of these little things, 
when added up, can become serious, 
with a resultant decrease in aircraft 
efficiency. Mechanics, in their ardor 
to complete the big job, "may forget 
to attend the niceties of workmanship 
which are so much a part of good meth- 
ods and proper technique. When the 
future of civil aviation is visualized, 
the need for master technicians who 
know the importance of stressing the 
exacting points of aircraft maintenance 
can easily be understood. 

In the category in question we have 
aerodynamic maintenance, or the proc- 
ess of keeping airplanes aerodynami- 
cally clean — in other words, the elimi- 
nation of bumps, projections, dents, and 
roughness of finish so as to present the 
least possible resistance or drag. An 
airplane that is not aerodynamically 
efficient may be compared to a ship 
loaded down with barnacles. 

Realizing the importance of this 
phase of maintenance, the ATSC at 
Wright Field accented its importance 
early in the war. Indeed, conscientious 
adherence to these principles probably 
was the deciding factor in many air 


battles. High speed aircraft must be 
smooth aerodynamically to be fully effi- 
cient, and this maintenance provided 
a superiority when most needed in 
combat. Of course, the same type of 
efficiency would be important in com- 
mercial aircraft operation. Realizing 
that the German V-2 rocket bomb 
travels at speeds exceeding 3,000 mph. 
and that our own jet propelled fighter 
aircraft can travel from Dayton to New 
York in approximately one hour, we 
can be assured that the basic principles 
of these speedsters will be adopted to 
our future commercial aircraft — all of 
which will amplify the importance of 
this phase of maintenance. 

The amount of power necessary to 
propel an airplane varies as the cube 
of its indicated air speed. Therefore, 


when an airplane's speed is doubled 
its power must be multiplied eight 
times. Likewise, it can easily be under- 
stood that any drag would become 
eight times greater in an airplane whose 
speed has been doubled. 

When an airplane becomes aero- 
dynamically rough, then fuel, speed, 
and range are sacrificed. Tests on 
combat airplanes which had been al- 
lowed to deteriorate in aerodynamic 
cleanliness and then were gone over 
with painstaking attention to smooth- 
ness have shown high speed increases 
of from 9 to 15 mph. in the 300 to 400 
mph. range. The advantages that can 
be gained by such improvement are 
enormous. For example, if there is an 
increase of 9 mph. and the airplane has 
a 10 hr. fuel range, it can fly an addi- 
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tional 90 mi. without using more fuel. 

In the war, this 90 mi. often meant 
the difference between pilots returning 
to their bases or being listed as missing. 
And in peacetime operations of trans- 
port aircraft, the advantages of such 
gains in range and speed are likewise 
significant. 

A new airplane affords the top aero- 
dynamic efficiency of the specific de- 
sign. However, after the craft has been 
in use, a combination of one or more 
conditions may develop. Singly, these 


conditions may not be too important, 
but when a combination of them exists, 
their effects can be serious. We mean 
such considerations as — 

1. Cowling, panels, fillets, fairings, 
inspection doors, leading edges (if de- 
tachable) poorly fitted and out of shape. 

2. Use of external instead of flush 
skin patches. 

3. Paint or dope scratched and 
chipped. 

4. Dirty external surfaces, old oil 
smears, etc. 


5. Dents in leading edges of wings, 
in stabilizers, or in cowling. 

6. Identification lettering and in- 
signia not properly applied. 

7. Cowling access door fasteners and 
screws missing. 

8. Main landing gear doors and fair- 
ings not fully closing or not flush with 

9. Cabin doors and canopies sprung, 
or not fitted properly. 

10. Stabilizer and aileron cut-outs 
not providing a continuous airflow 
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in line with the ailerons and elevators. 

11. Poorly fitted tabs, leaving rough 
joints or misalignment. 

12. Wing top surface scratched by 
walking on them with nailed shoes or 
dented from walking on “no-step” 

13. Face of the propeller blades 
rough and leading edges nicked. 

And now let us outline some 
"Don'ts” which personnel should ob- 
serve in efficient aerodynamic mainte- 

1. Don’t use bolts or rivets with 
projecting heads in place of flush-type 
fastenings. 

2. Don’t be lax about keeping the air- 
plane clean. 

3. Don’t place ladders or stands 
against airplane surfaces. Distortion 
will inevitably result. 

4. Don’t lay cowling and panels on 
wings. They cause scratching. More- 
over, they may blow off, causing them 
to be knocked out of shape. 

5. Don't apply insignia enamel or 
paint without thoroughly cleaning and 
smoothing the surface. Painting over 
an uneven or dirty surface gives a 
slovenly appearance and appreciably 
increases skin friction. 

6 . Don’t walk on wings with nailed 

7. Don’t lay down cowling panels or 
fairing with external side down. This 
practice results in scratches which 
cause skin friction. 

8. Don’t step on “no-step” areas. 

9. Don’t toss any tool to another 
man when working. He may miss it or 
drop it on the surface of the plane caus- 
ing a dent or a hole. 

Bear in mind the importance of the 
elimination of all irregularities ex- 
posed to the airstream, especially those 
that are located in the forward portion 
of any streamlined surface — because 
any deformations in these areas not 
only increase drag but are also con- 
tributing causes of aileron and tail 
flutter. The entire airplane should be 
inspected carefully to detect and cor- 


rect such defects. Methods of correc- 
tion in most cases are obvious, but in 
others a considerable degree of in- 
genuity may be necessary. 

The following methods are suggested 
for elimination of the undesirable con- 
ditions previously noted: 

1. Keep airplane clean, both extern- 
ally and internally. The accumulation 
of grease or any soft film causes dust, 
sand, or other foreign matter, to be 
picked up, resulting in a very rough 
aerodynamic surface. Internal dirt, 
while it does not change the shape of 
the airplane, adds weight, especially if 
it accumulates moisture. The effect of 
this weight on performance will be 
readily evident. 

2. Remove scratched, chipped, or 
rough paint, making sure that the sur- 
face to be repainted is absolutely clean 
and that before repainting, edges of 
the old paint have been feathered or 
smoothed with fine sandpaper, pumice, 
or some other type of fine abrasive. 
Always wash off dust before painting. 

3. Poorly fitted cowling, fairing, 
fillets, and inspection doors should be 
carefully reshaped and refitted so that 
they will make a perfect joint. Straight- 
ening bent-up edges caused by any pry- 
ing during removal. 

4. Replace outside patches with flush 


sible. 

5. Replace loose fasteners. An empty 
hole not only causes drag but the loose 
material may vibrate, inducing failure 
and loss of the cowling ; or the cowling 
vibration may have an aerodynamic 
reaction causing flutter as well as drag. 

6. Smooth out all accessible dents in 
leading edges. 

7. Using smooth patches, cover all 
holes for equipment which has been re- 


8. Rework and refit all landing gear 
and cabin doors and fairings to provide 
as smooth a fit as possible. 

9. Straighten trailing edges, aileron 
and elevator cut-outs, etc. 

10. Remove all unused or unneces- 


sary projecting insulators, bolts, or 
rivets which can be replaced with flush 
types- 

11. Clean up nicked or roughened 
propellers. This work should be accom- 
plished in accordance with CAA regu- 
lations to prevent the possibility of 
ending up with a weakened blade or an 
out-of-balance condition. 

12. Apply Vitraloid glazing lacquer, 
spot putty, or the equivalent, to lead- 
ing edge and wing tip joint gaps or any 
other depressions which can’t be 
smoothed to create a clean, flush sur- 
face. Since these materials are not 
permanent, periodic inspection for 
cracking and flaking is necessary. De- 
terioration of these materials occurs 
through temperature changes as well as 
from working of the surfaces, hence re- 
new application when necessary. 

Camouflage paint on military air- 
craft proved beneficial from an anti- 
corrosion standpoint, since washing of 
the military planes was often impos- 
sible under combat conditions. How- 
ever, external paint, applied carelessly 
or allowed to deteriorate, results in a 
rough finish, very undesirable aero- 
dynamically. A rough surface can be 
smoothed by light water sanding with 
waterproof abrasive paper, grit No. 
320. Sandpaper scratches are remov- 
able by rubbing the surface with pads 
of cheesecloth or other absorbent ma- 
terial which has been soaked in water 
and dipped in powdered pumice No. 
FFF. 

Proper pumice action will pick up 
the color of the paint, after which the 
pumice should be removed with wet 
rags. Water alone will not remove it. 
The use of wax as a smoothing agent 
or filler is not recommended because 
it tends to remain soft and pick up dust 
in warm climates, creating a very 
rough surface. Although exteriors are 
not generally painted on metal com- 
mercial aircraft, insignia and numerals 
are used, in which case it would be a 
good idea to bear the foregoing infor- 
mation in mind. 
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W ITH THE ALMOST CERTAIN issu- 
ing of CAR permitting pilots 
who have private licenses to in- 
spect their own planes, the subject of 
daily and pre-flight inspections has be- 
come of great importance to many 
whom it did not previously concern. 

Though the major inspection at 100 
hr. calls for dismantling a considerable 
part of both engine and airplane, with 
the object of replacing any parts which 
may show signs of serious wear, these 
replacements may be minimized by 
careful daily or pre-flight inspections. 
Because these inspections are mainly 
preventive and do not call for the same 
amount of mechanical experience 
needed for overhaul, it is entirely feasi- 
ble for the operation to be performed 
by one who, though not a licensed 
mechanic, nevertheless has a clear 
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knowledge of the construction and 
operation of both aircraft and engine. 

_ Because daily and pre-flight inspec- 
tions are also for the purpose of de- 
termining the airworthiness of the air- 
plane — though minor adjustments may 
be made — much care should be taken 
to insure that no detail has been over- 
looked, nor any adjustment left un- 
checked. In no case should any in- 
spection be made before checking to see 
that the ignition switch is in "OFF” 
position and fuel turned off. 


Propeller Ins 


action 


Commencing at the propeller, grasp 
one blade and shake fore and aft, to 
discover any looseness. Remember, 
while doing this, that the blade is thin 
and may be bent by too great force. On 
wooden props, the surface should be 
checked for scars or scratches, or for 
scratches or cracks in the case of metal 
blades. Wood blades may be retouched 
with a thin coat of varnish over the 
blemish, but metal blades call for 
more extensive treatment. Very light 
scratches may be rubbed out with fine 
carborundum cloth, followed by a final 
smoothing of the surface by polishing 
with crocus cloth. Any deep scratches 
or cracks require removal of the pro- 
peller. Small cracks in a woodblade’s 
tipping are permissible. (Also see page 
174, Aug. 1944 Aviation.) 

Hub retaining lock or bolts, nuts, 
and lockwires must be carefully in- 
spected for looseness. In this operation 
and in all other cases where bolts or 



pins are being checked, use one hand 
to pull on each end to discover if the 
bolt is broken. 

All types of propellers should be 
checked for track. This is accom- 
plished by using a pointer, mounted on 
any convenient object and placed in 
contact with one blade tip in its lowest 
position. The other blades are then 
turned downward in turn and any dis- 
crepancy in their position is noted. In 
the case of medium size wood props, 
this may be S in. without causing 
trouble, but metal blades are usually 
held to a tolerance of A in. 

Inspection Under Cowling 


By HARVEY A. SENIOR, Flight & Service 


eetor, Y ought Dir., Unite 


Many dollars in subsequent repairs can be saved if personal plane 
owners exercise care in their daily and pre-flight inspections. The 
practical methods detailed here cover this work on both plane and 
engine. 



giving special attention to engine 
mount nuts and bolts if in this section. 

Note any signs of oil leakage from 
crankcase, rocker box covers, pipe con- 
nections, or gasketted connections. 
Slight oiliness may merely be noted for 
later preventive measures at the 100-hr. 
inspection, but any signs of steady 
leaking should be given immediate 
attention. 

Primer and oil lines should be 
checked for leakage, as should all hose 
connections. Hose which has become 
soft enough to be chipped by a finger 
nail, or which shows signs of cracks, 
should be replaced as soon as possible. 
Hose clamps may be checked occasion- 
ally to make certain that they have not 
become loosened. 

Intake and exhaust pipe connections 
must be examined for leaks and cracks. 
Nuts or bolts holding these parts are 
especially important, because air leaks 
into the intake manifold cause lean 
mixture and an overheated engine, 
while there is always the danger of 
carbon monoxide poisoning when ex- 
haust pipe leaks are present. 

Sparkplugs should be checked for 
tightness of shielding ; or, if unshielded, 
wiring should be inspected for cracks 
or contact with metal parts of the en- 
gine. All wiring which passes through 
firewall should be checked at that point 
for wear or chafing. 

Speed ring, front cowling, and other 
covering parts require occasional 
checking for tightness of attachments. 
Do not rely upon visual inspection, but 
shake each part with one hand. Where 
plates overlap, looseness is often shown 
by wear between the sheets. 

Have an assistant in cockpit work 
throttle controls and watch the action 
at the throttle, to see if full travel is 
present. Then while holding carbure- 
tor throttle lever, have the assistant 
move cockpit lever to discover any lost 
motion. Repeat this with all other 
controls between cockpit and this com- 
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partment. All slack should be taken up 
before flying. 

Check all drains to see that they are 
clear and that they discharge away 
from parts of the plane. 

Drain, or remove and clean, the bowl 
of fuel strainer. 

Connections through firewall should 
be checked manually for tightness, and 
all openings should be provided with 
grommets to prevent engine gases from 
penetrating into cockpit. 

Landing Gear Inspection 

Taking each side separately, check 
all bolts and fastenings. The fact that 
all safety wires and cotter pins are in 
place does not always indicate a safe 
condition, so check all bolts for wear 
or breakage by having an assistant 
shake the wing so as to change the 
stress on the fastenings. By holding 
each bolt head in turn, worn or broken 
bolts can be located with certainty. 

Tires should be checked for correct 
pressure, also check their surfaces care- 
fully to locate nails, cuts, or bad flat 
places. Rock all wheels with the foot 
to determine tightness of bearings. 

In the case of hydraulically operated 
landing gear, jack up front end of plane 
and operate through several complete 
cycles, building up slightly more than 
working pressure to locate possible fu- 
ture leaks. If unit is of shockcord 
type, inspect condition of cords and 
look for looseness of fastenings. Look 
out for evidence of bent struts, caused 
by rough landings. 

Wings, Control Surfaces, Fuselage 
And Cabin Inspection 

While on the ground, inspect surface 
of fuselage for stone bruises on under 
side. Clean windshield and inspect 
surface for scratches. Inspect rubber 
or other molding joining windshield to 
fuselage. 

Remove inspection covers and check 
tightness of aileron controls by having 
an assistant shake stick rapidly while 
aileron is held. Note particularly 
tightness of hinges. Shake endwise to 
locate hinge end wear. Repeat test on 
rudder and elevators. On elevators 
have assistant hold one side while other 
is shaken up and down, to determine 
security of attachment to shaft. At- 
tempt to shake tabs to locate any loose- 
ness in attachment or controls. 

Check leading and trailing edges of 
wings for damage, if plane has been 
flown through hail or under icing con- 
ditions. Look for fabric cracks and 
loose joint tape. Have assistant shake 
wings while attachment bolts are manu- 
ally tested for wear and breakage. 

All exterior and interior cable shauld 
be checked for tightness, and terminal 
connections should be inspected. Wipe 



all accessible cables with a piece of rag 
to discover any frayed places, particu- 
larly near pulleys and fairleads. Wipe 
all oil from cables, since it collects dust, 
which causes considerably more wear 
than when cable is dry. If operator has 
not inspected this plane before, all con- 
trol levers should be moved through 
their extreme range, to check clearance 
with other parts. In this case, flaps, if 
present, should be worked through two 
or three complete cycles. 

Inside the cabin, use a flashlight to 
check bottom connections to fuel tanks. 
See that there are no dry stains which 
would indicate slow leaks. If possible, 
inspect pads between tank and supports. 
Still using flashlight, check all wires, 
etc., which pass through firewall. Then 
check any control wires which have not 
already been inspected. 




Check door lock action, both for se- 
curity and to insure against vibration. 
Note if safety wire is in all hinge pins. 

Where safety belt is fastened to seat, 
check both security of seat and condi- 
tion of belt. 

Engine Warm Up 

After checking fuel and oil, place 
chocks under wheels, start engine, and 
run it to warm up. While this is in 
process, check operation of those in- 
struments which depend upon the en- 
gine for their working. Watch oil 
pressure gage, oil temperature, and 
tachometer. See that airspeed indi- 
cator — if there is no wind — registers 
zero. If any variation from zero is 
shown, make a note of amount in log. 
Correct knowledge of airspeed is essen- 
tial to safe flying, more particularly in 
planes flown at low altitudes. 

With stick full back, run up engine 
rpm. Watch oil pressure temperature 
and instrument gages, cylinderhead 
temperature, and manifold pressure (if 
gage is used). Change engine speed 
several times to check action of these 
instruments, for their correct indica- 
tions have much to do with flight safety. 
Check rpm. on each magneto in turn; 
speed on one should not drop more than 
100 rpm. below that when two mag- 

Test brakes and note if both operate 
with equal resistance. Soft or spongy 
action usually indicates either need of 
adjustment on cable-actuated brakes or 
bleeding of hydraulic system. 

Where there are duel controls, each 
control system must be tested in turn, 
unless there is no reason for expecting 
that the second set will be used, though 
it is a good plan to make an occasional 
clearance check to insure that nothing 
has been dropped and jammed into the 
moving parts. 

The battery does not usually require 
more inspection than that given at 
regular battery servicing periods, but 
the compartment should be carefully 
gone over for evidences of spilled acid 
and loose connections. 

At altitudes usually flown by small 
aircraft, electric generators do not 
require attention between overhaul 
periods, though connections should be 
checked frequently, especially if the 
voltammeter does not give usual indi- 
cations. 

It will be understood, of course, that 
all the points of this inspection need not 
and should not be made daily. All 
details mentioned can be covered, some 
at one time and others at another, so 
that the entire plane and engine may be 
preventively inspected to minimize un- 
suspected wear and deterioration, 
which otherwise might add an appre- 
ciable amount to the overhaul bill. 
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DESPITE ITS RECONVERSION 


T he ATSC is at present under a 
considerable disadvantage, as 
compared to civilian businesses, 
since it cannot shut down for reconver- 
sion, but instead must continue with 
current work as if nothing unusual 
were happening, while making drastic 
changes affecting every department of 

Typical example of how this knotty 
problem is being solved is being demon- 
strated at Olmstead Field, Middle- 
town, Pa., where, under Lt. Col. C. W. 
Draper, ATSC, the largest engine and 
aircraft maintenance base in the world 
is conducting these parallel operations 
without permitting either one to inter- 
fere with the efficient working of the 

Briefly, there are three separate 
phases into which the changeover can 
be divided: First, provision must be 
made for service and overhaul of all 
types of AAF aircraft in place of the 
former highly specialized Douglas C-54 
operation ; second, smaller peacetime 
volume of work requires reducing or 
combining many departments with as 
little disruption of routine work as pos- 
sible; and third, an enormous amount 
of heavy equipment must be moved, in 
some instances for a distance of sev- 
eral miles. 


With no pretense of being anything but good soldiers, Middletown 
ATSC men are taking part in a billion dollar reconversion job as 
a "sideline" to their real task of maintaining AAF aircraft as the 
world's most efficiently serviced military planes. 
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Conversion from specialized to gen- 
eral servicing involved the handling of 
all lighter units now in use, most of 
which will call for occasional group 
overhauls rather than a continuous 
operation. Because of this condition, 
it was decided to handle these aircraft 
on the floor as units, rather than on a 
production line basis which would re- 
quire continual changing. 

On the other hand, overhaul and 
servicing of big bombers would have 
to be carried on by the same assembly 
line methods used for the C-54's during 
wartime. Because the two types of 
operation cannot very well be mixed, 
the hangar previously used for C-S4 
final inspection has been taken over for 
smaller planes, chiefly single seaters, 
of which this base will handle a large 
number. This department is now busy 
reconditioning many types of planes 
for the U. S. Army Air Forces. And it 
is having no serious trouble in meeting 
its deadline, in spite of the “orderly 
disruption” taking place all around it. 

Combination or reduction of depart- 
ments posed a more difficult problem — 
one which has been met successfully by 
interrupting the work of but one de- 
partment at a time. This method per- 
mits the balance of the work to con- 
tinue as usual, and the accumulation of 
interrupted work orders is confined to 
the department undergoing change, 
preventing an unwieldy backlog which 
would eventually overwhelm the capac- 
ity of the reduced organization. Under 
this single-department change system, 
the maximum work thus on hand usu- 
ally amounts to about three days out- 
put, which can be absorbed without too 
great effort after the shop in question 
resumes operation. 

Through a skilled-personnel reduc- 
tion to 40 percent of that used during 


several departments into one has not 
caused an overcrowding problem. An 
example of this is the landing gear 
department, which now has absorbed 
both wheel and brake repair. The 
space formerly used for landing gear 
work alone will now accommodate all 
three lines without interference. An- 
other consolidation has brought to- 
gether into one department the opera- 
tions formerly conducted in three — 
propeller repairs, radiators, and fuel 

Another method of using existing 
plant equipment economically, in spite 
of reduced output requirements, is that 
in use in the sheet metal shop, which 
now uses its excess facilities for mak- 
ing aircraft radio brackets and kits, 
which would otherwise be purchased. 

Partial operation of a department in 
process of being moved to a new loca- 
tion is exemplified in the wings unit, 
which is gradually giving place to the 
electrical consolidation. Where as for- 
merly each branch of electrical work 
was in a department of its own, the new 
shop will undertake all electrical work, 
except radio, which is too highly spe- 


cialized to be handled by a general 
repair and overhaul center. 

The wings department is slowly 
withdrawing to the smaller space now 
allotted, each move providing more 
space for the electrical workers who 
displace it. Thus, work on wings 
is continuing without interruption, 
though the balance of the floor is under 
conversion to the new department. 
Finally, the wings and sheet metal de- 
partments will be combined without 
serious interruption of work. 

Two Laboratories Combine 

Another combination permitted by 
reduction of output requirements is that 
of the camera and bombsight laborato- 
ries, which both operate in space that 
was formerly devoted entirely to photo- 
graphic equipment. This change was 
comparatively free from complications, 
the camera division continuing to 
operate while the bombsight apparatus 
was moved into space originally used 
by camera service. 

With cessation of hostilities, the 
armament division grew smaller and 
was able to operate in only a part of 
its original space, thus providing room 
for other sections being displaced from 
their former locations. 

Engine overhaul — during wartime, 
the world’s largest, turning out 1,600 
twin-row power plants per month — 
formerly occupied a large exhibition 
building in Harrisburg, ten miles away. 
This operation is now being removed 
to Olmstead Field, and several exten- 
sive changes in floor arrangement have 
been necessary to provide the required 

It was decided that the former shop- 
equipment department would provide a 
space sufficiently large for engine over- 
haul, but then what would be done with 
shop equipments? To make room for 
this department in its reduced condi- 
tion, it was necessary to move the elec- 
trical shops to new locations. Net 
result is that engine overhaul is now 
where maintenance equipment used to 
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be, while maintenance equipment is 
where electrical fought the Axis a year 
ago. Electrical has moved in with 
wings, which shrank but stayed put. 
And wings is now preparing to consoli- 
date with sheet metal, which has gone 
into radio kits as a side line. 

While this was in process, engines 
were still overhauled, shop equipment 
had efficient maintenance, electrical 
accessories received servicing, wings 
were ready when required, and sheet 
metal started an extra-curricular manu- 
facturing project ! 


Olmstead Field, in spite of these re- 
ductions in space and personnel, is the 
service and overhaul center for more 
territory than before these changes. 
Whereas seven states including Long 
Island, plus the District of Columbia, 
were formerly covered, there have now 
been added to this area the states of 
Kentucky, Michigan, Indiana, and 
Ohio. The heaviest part of future work 
will be in overhauling combat planes, 
but all AAF aircraft in the territory 
will also be brought here. In addition, 
planes of the National Guard, CAB, 


and Officers Reserve in the District 
will use the Field's facilities and per- 
sonnel for overhaul. 

Without posing as efficiency experts 
or industrial wizards, ATSC men are 
quietly doing a reconversion job in- 
volving billions of dollars — with re- 
duced personnel and reduced appropria- 
tions. And while they are thus engaged 
in this "side line”, the same men are 
carrying on with thier regular job of 
keeping the USAAF the most effi- 
ciently serviced group of military air- 
craft in existence. 
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PICK-UP LINE’S EFFICIENCY 


By EDWARD E. THORP. Assistant Editor, "Aviation" 

Hundred-mile-per-hour hedge hopping for thousands of miles every 
day calls for highly specialized maintenance backed up by this 
simple but effectively up-to-the-minute parts time checking system 
installed by Supervisor E. D. Musser. 


T here is probably no branch of 
civil aviation — except crop 
dusting — which calls for such 
continuous supervision of maintenance 
than does the pick-up airline. 


off in hours exactly as is the top 
one. On this hours-scale is clipped 
a marker at the point which corre- 
sponds to the remaining time the part 
be used before requiring 


Speeds are not high, compared to haul. When the marker on the plane 
those of passenger carrying lines, but flight hours card comes directly above 


i equipment than does the and the old o 


longer and faster, but comparatively 
smooth flight of the trunk airliner. 

Possessing less than a dozen plant 
All American Aviation cannot ec 
nomically employ an office force 
such as would be required if usual 
airline methods were used for 
keeping track of overhaul time. 

It is necessary to have a system 
whereby not over two extra 
people are continuously busy 
keeping records. 

Basis of the system is the Parts 
Time Tablet. This is a standard 
card index, provided with over- 
lapping hinged cards, with one 
drawer for each plane. Top card 
is the master record of the plane’s 
flight time, the bottom edge of 
the card being marked off in a 
scale of hours. After each flight 
a marker is moved along the 
hours scale to correspond to the 
total time flown to date. 

Directly under this master card 
are hinged a number of others, 
one for each replaceable part or 
reparable assembly. The lower 
edge of each card is marked 


Because even an adequate shop staff 
can find itself swamped if no means 
is provided to notify it regarding 
future work, a Parts Time Report is 
made up every day and sent to all fore- 
men, and to the chief inspector, dis- 
patcher, and superintendent of main- 
tenance. This form lists all parts 
which are within 10% of the end of an 
overhaul period. From it the fore- 
man can tell approximately when more 
work will be coming in ; the dispatcher 
knows what plane will be out of serv- 
ice; the chief inspector is able to 
schedule his work more efficiently ; 
and the superintendent knows fairly 
closely just how busy his shops will 
be for some time ahead. 

To enable the stores to be kept sup- 
plied, but not overstocked, and to pro- 


By this means the time status of vide the various overhaul foremen 


ery part can be observed i: 
conds, without remo’ 
rd from the drawer. 



index of the parts si 
required from their departments, the 
Daily Inventory is filled out and sent 
in to the office, whence it is dis- 
tributed to those whom it con- 
cerns. With only two columns 
of figures, and possibly a few 
remarks, the clerical time re- 
quired does not interfere with 
shop supervision. 

Shop record of change and 
overhaul is kept on a tag attached 
to the part when removed from 
the plane or engine. This tag 
carries all particulars, including 
the reason for removal. On the 
back is space to be filled in with 
a description of the work as it 
progresses. 

Stubs are removed from the 
bottom of the tag — first, when 
the part is completed and sent 
to the stockroom, and second, 
when the stockroom sends the 
part out to be installed, at which 
time the second stub is stapled 
to the upper portion, so that the 
two, together, provide a com- 


AVIATION, December, 1945 



Floor plans of hangar, office and shops of All American Aviation at 
Allegheny County Airport, Pittsburgh, Pa. Equipment is: (1) anvil, 
(2) bench, (3) Nu-Typ vise. (4) welding equipment, (5) welding 
bench, (6) sheet metal layout bench, (7) overhanging rivet bins, 
(8) tool bo, stands. (9) squaring shear, (10) bandsaw, (11) work 
benches, (12) vise, (13) grinder, (14) drill press, (15) 2 -It. bending 
brake, 06) 36-in. rolls, (V) tool 'Cabinet, ^(18) fmr folder, (19) 

shrinker, (22) drill press, (23) 48-in. brake, (24) grinders, (25) 
engine mockup lor parts fitting, (26) 1,000- and 2,000-lb. scales, 
(27) desks, (28) tiling cabinets, (29) table and rack, (30) luselage 


lor fitting metal bellies, (31) stock bins, (32) beading machine. (33) 
bevel shear, (34) bench shear, (35) trash container, (36) metal bins, 
(37) parts bins and lockers, (38) lathes, (39) pick-up gear work 
bench, (40) stock rack, (41) hydraulic press. (42) drill press. (43) 
hacksaw, (44) tool cabinet, (45) parts bin, (46) cleaning vat, (47) 
wash racks, (48) door counterweights, (49) sandblasting unit, (SO) 
benches, (51) grinder and buffer, (52) Magnaflu*, (53) cylinder 
hone. (54) valve grinder, (55) cylinder rack, (56) parts trucks, 
(57) cleaning vats, (58) Wiedenholer tester, (59) prop balance 
stand. (60) prop table, (61) sparkplug overhaul, (62) desks, (63) 
welding table, and (64) Link trainer. 


AVIATIOX, 


eber, 1945 






plete history of the part from the time 
it is removed for overhaul until it is 
again placed in service. These tags 
are kept as records which can be re- 
ferred to when the part is returned 
for another overhaul. 

Summing up, this system keeps 
track of flight time and due date of 
overhaul of every part; notifies fore- 
men and others of impending work, 
thus preventing overload; keeps track 
of replacements on hand and required ; 
and provides a concise history of work 
done by, and done on, every item which 
passes through the shops. With the 
exception of a few minutes of each 
foreman’s time used for filling out a 
short form, all record work is per- 
formed by one clerk. 

At a time when so many feeder- 
lines are being started, a system such 
as this has many applications, both 
because of its efficiency and also 
because its operation does not call for 
the entire space of a separate office. 
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TAKE CARE OF THOSE 



OjAftcuM 


By JAMES J. RODGERS and NORMAN HARLAN 
The good eyes of the pilot are often handicapped by the dim eyes 
of his airplane — dusty, scratched, or distorted windshields. Here 
are proven methods for avoiding that bugbear of many airmen — 
blind flying in broad daylight. 


T O THE AIRMAN ALOFT, visibility 

depends as much on the state of 
the windshield as on the weather. 
A scratched or dirty window is not only 
a nuisance, it is a menace to the pilot 
and to any other flyers who may be in 
the air near him. 

Granted, the layman, having grown 
up with glass as a constituent of so 
many common things in his life, seldom 
realizes that the transparent plastic 
used on aircraft is a very different sub- 
stance. But more specifically, there 
even are many persons directly asso- 
ciated with avaition who have merely 
accepted these materials without stop- 
ping to gain a practical knowledge of 
them. However, for efficient mainte- 
nance of these transparents, some perti- 
nent understanding is a requisite, not 
only for the operator, shopman, and 
serviceman, but also for the personal 
aircraft owner and pilot. Accordingly, 
the aim of this article is to impart prac- 
tical care-and-repair information 
which may be of value to all classes of 
aircraftmen from the flyer to the fixer. 

Widespread acceptance of trans- 
parent plastics has created new prob- 
lems in maintenance and repair. This 
material has many advantages over 
glass, for it is light in weight, easy to 
fabricate, and lends itself to rather 
simple repair procedure. But plastics 
lack the surface hardness of glass and 
require great care when servicing to 
prevent scratching. 

Three main types are employed in 
the construction of transparent enclos- 
ures for aircraft: Acrylic, laminated 
acrylic, and cellulose acetate base plas- 
tics. The acrylic plastics are manufac- 
tured under the trade names Lucite, 
Plexiglas, and Perspex. Laminated 
acrylic plastics are made from acrylic 
plastics bonded by a vinyl resin inter- 


layer but are not characterized by 
specific trade names. Cellulose acetate 
base plastics are manufactured under 
the commercial names Fibestos, Lumar- 
ith, Plastaccle, and Nixonite. 

Acrylic plastics, commonly used for 
transparent enclosures on both com- 
mercial and personal aircraft, will be 
specifically discussed in this article. 

Operators should exercise care in 
properly identifying the material to be 
repaired or replaced. The following 
methods are suggested: 

Burning — Both acrylic and cellulose 
acetate base plastics have characteristic 



odors. Ignite a sample, allow it to 
burn for several seconds, blow out the 
flame, and immediately check the odor 
with that of a known sample. 

Visual Inspection — View the light 
transmitted through the edge of the 
piece. Acrylic plastics appear color- 
less while cclulose acetate is relatively 
dark, and may have a slight bluish cast. 

Flexing — Acrylic plastics are more 
rigid than cellulose acetate base mate- 
rials, and will bend less readily. When 
making this comparison be sure to use 
a known piece of equal size and thick- 

Airport operators should exercise 
certain precautions when storing acry- 
lic plastic, which is thermoplastic and 
will soften when heated sufficiently. 
Keep the sheets away from hot water 
and steam pipes. Although sun light is 
not harmful, masked sheets should be 
kept out of direct sunlight, for the rays 
may accelerate deterioration of the 
masking paper adhesive, which may 
cling to the plastic, making its removal 
difficult. Store the sheets in a cool, dry 
location, away from solvent fumes, 
such as may exist near paint, spray, 
and paint storage areas. Keep the 
sheets flat in piles not over 18 in. high, 
in special vertical racks, or in original 
packing cases. Place small sheets on 
larger ones to avoid unsupported over- 
hang (see Fig. 1). 

„ If plastic sheets become bowed due 
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to improper storage, re- 
move masking paper, heat 
to forming temperature, 
place on a flat surface pro- 
tected by a layer of soft 
flannel, and allow to cool. 

In storing sections already 
formed, support them 
rigidly, to insure reten- 
tion of their original shape. 

Simple frames or supports 
are desirable to relieve 
strain or unusual pressure 
on curved parts. Avoid 
vertical nesting unless 
storage is in specially de- 
signed racks. Always 
cover the parts with cloth 
or soft paper to protect 
from dust. Protect formed 
parts from temperatures 
higher than 49 deg. C. (120 
F.), which might tend to 
make them lose their shape. 

The masking paper is 
tough enough to protect 
the material from minor 
scratches, but care must be 

exercised to avoid sliding of sheets age, hence is difficult to remove, 
against one another or across rough moisten the paper with kerosene or 
r dirty tables. If it is necessary to hexane. This will loosen the adhesive. 



remove masking paper duri 
tion, the surface should be remasked 
as soon as possible. Either replace 
the original or apply new paper, 
using approved adhesives, such as 
smooth starch paste, gelatin ad- 
hesive, or a rubber type adhesive. 


Wash the sheet with soap and 
and rinse with distilled water before 
attempting forming operation. 

Do not use gasoline, benzene, ace- 
tone, carbon tetrachloride, fire extin- 
guisher or de-icing fluids, lacquer 
thinners, or other solvents to remove 


in the film to aid lifting. 

Cements used for acrylic 
plastics are solvents which 
permit the two joining 
surfaces to intermingle. 
When the solvent evapo- 
rates, a hard clear joint is 
obtained. Recommended 
is cement 1-A, which is a 
mixture of equal parts of 
monomeric methyl metha- 
crylate (inhibited with 
hydroquinone) and methy- 
lene dichloride. 

This cement is apt to 
lose its methylene dichlor- 
ide component more rap- 
idly than its monomer com- 
ponent through the higher 
rate of evaporation of 
methylene dichloride and 
the preferential absorption 
of methylene dichloride. 
The specific gravity of 
the mixture provides a 
quick method of checking 
the relative proportion of 
the two components and is 
practically independent of the amount 
of plastic dissolved in the cement. 
Cement may be properly controlled by 
keeping the sp. gr. within the following 
ranges at the given temperatures : 
Temperatui 


20° 


If the masking paper hardens to the the masking paper, for they will soften 
surface through long or improper stor- and craze the plastic surface. Formed 
parts may be protected by spraying a 
protective coating of “Spraylat’’. To 
remove spray-masking from the plastic, 
peel it off or lift a corner of the film 
and blow a jet of compressed air under 
it. Sometimes a paper tab is imbedded 


40° 




Permissible Range 
Sp. Gr. 

68° 1.13-1.18 

77° 1.12-1.17 

86° 1.11-1.16 

95° 1.10-1.15 

104° 1.09-1.14 

If cement is used continuously, the 
sp. gr. should be checked at least every 
4 hr. and more often if the check shows 
an excessive change of composition. 
If not used continuously, check sp. gr. 
before each use. If the sp. gr. falls too 
low, the proportion of monomer is too 
high and the cement does not form a 
deep soft cushion on the plastic. Furth- 
ermore, if the assembly is subject to 
any stress in a jig, severe crazing will 
result, reducing the strength of the 
joint. If the sp. gr. is too high be- 
cause the proportion of the methylene 
dichloride is over large, excess cushion 
will be formed too quickly and the 
cushion will crust over rapidly, some- 
times so fast that “blushing” (a frosty 
appearance in the joint) will result. 

Check sp. gr. with a high grade stor- 
age battery hydrometer. At 25 C. 
(77 F.) this mixture should read 1.13. 
If the hydrometer reading differs from 
this value, a correction factor should 
be applied to all readings taken with 
the instrument. If at time of checking, 
the sp. gr. is found to be too low, it 
should be adjusted by adding methylene 
dichloride to bring its sp. gr. to the 
maximum end of the specified range. 
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After thoroughly stirring the cement, 
recheck sp. gr. 

While working with this cement, 
adequate ventilation is essential be- 
cause methylene dichloride vapors are 
toxic if inhaled. Always direct fresh 
air to remove vapor concentrations 
from the enclosure being worked on. 
Because this vapor is heavy the source 
of fresh air should be as high above the 
floor as possible. 

Another acceptable cement is H-94, 
a proprietary mixture similar to 1-A 
but which does not require the use of 
a catalyst. The same precautions exer- 
cised with cement 1-A should be ob- 
served. 

In the absence of these cements, 
methylene dichloride may be used. 
This substance is a more active solvent 
than 1-A, and shorter soak periods 
should be used. Methylene dichloride 
is also more apt to cause “blushing”. 
In emergencies monomeric methyl 
methacrylate, acetone or glacial acetic 
acid may be used. Monomer does not 
create as deep a cushion as 1-A and 
is more apt to cause crazing. Acetone 
usually .causes a cloudy, unsightly 
joint of inferior strength, and it is 
highly inflammable. Glacial acetic 
acid, which is irritating to the skin and 
eyes, should be handled only with 
rubber gloves. 

Acrylic plastic sheets have a highly 
polished, perfectly transparent surface 
and should be handled carefully so that 
unnecessary finishing operations may 
be avoided. If the sheets should become 
scratched, ordinary buffing 
is initially indicated to 


when buffing equipment is 
not available, a good 
cleaner or polish can be ap- 
plied by hand to remove 
light scratches. The pol- 
ishes used for this purpose 
should have no chemical 
action on acrylic plastics. 

The area to be pol- 
ished should be washed. 
To remove grease and oil, 
wipe with a clean, soft 
cloth soaked in kero- 
sene or hexane. Be- 
cause window cleaning com- 
pounds may contain solv- 




(o) and 60-dag. patch plug is cut to fit 
slightly below surface of sheet (b). Alter 
masking with paper , patch is immersed in 

h T' Wh* W ' inkle l '^ l mask! " 9 pQp V V 

smoothed and polished . 

ents, their use should be avoided. Use 
a soft, damp cloth, and rub vigorously, 
taking care not to rub too long in one 
place. Rub with a free circular motion 
over a fairly wide area. Several appli- 
cations may be necessary. 

If blemishes cannot be removed by 
polishing or buffing, sanding is in 
order. However, sanding should not 
be attempted unless some type of 
mechanical buffing equipment is avail- 
able, since hand polishing is not suffi- 
ciently effective to restore a polish to 
a sanded surface. First use the water- 
proof sandpaper (no coarser than No. 
320). Wrap the sandpaper around a 
felt or felt covered wooden block (see 
Fig. 2) . Rub the defective area lightly, 
using water or a 2% soap solution as 
a lubricant. Light pressure should be 
used and the strokes should be circu- 
lar — not straight back and forth. An 
area of two to three times the length of 
the defect should be sanded, to mini- 
mize optical distortion and excessive 
thinning. 

The initial sanding should be fol- 
lowed by similar treatments using suc- 
cessively finer grade of sandpaper grits 
in the following sequence : 360A, 400A, 
500A, and 600A. During oach step 
scratches left by the pre- 
ceding grade of abrasive 


Observe the same pro- 
cedure when sanding with 
a power-driven sanding 
machine. The same suc- 
cession of sandpaper grits 
should be used, and water 
should be employed in gen- 
erous quantities to dissi- 
pate frictional heat. Power 
Sanders should not be used 
except where the extent 
of the defect is such as to 
require excessive sanding. 
In such cases only tire 
flat surfaces or the sur- 
(Turn to Page 255) 
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BEFORE IT STARTS 


By PAUL BATTILANA, So /.. Manage,, Edo Aircraft Carp. 

Preventive maintenance on both planes and floats is less compli- 
cated than it sounds. Actually, periodic inspection to guarantee 
uninterrupted service can be accomplished with comparative ease. 


T he bugaboo of salt-water cor- 
rosion, which for years was the 
bane of seaplane flying opera- 
tions, has been licked to a large extent 
This conquest has been achieved 
through a number of factors, such as 
the development of Alclad, metallizing 
of metal parts, waterproofing com- 
pounds, stainless steel cables, and im- 
proved service technique recommended 
by Edo Aircraft Corp., manufacturer 
of Edo floats and pioneer builder of 
seaplane equipment. 

The ever-potent effects of salt water 
still threaten, however, and a certain 
degree of preventive maintenance for 
seaplanes operated in salt water con- 
tinues to be necessary — maintenance 
which, if followed properly, virtually 
removes the possibility of deterioration 
of aircraft structures under most oper- 
ating conditions. 

Preparing the Airplane 

Much of the job of keeping the rust 
out of seaplanes is completed before the 
airplane ever flies or at least before the 
plane is installed on floats. Steel mem- 
bers of the fuselage both inside and out 
should be treated with special paints 
and special greases, for the salt air can 
penetrate wings and fuselages and 
cause corrosion as well as actual salt 
spray. 

It is naturally better to have an air- 
plane prepared for salt water use while 
it is being manufactured, but highly 
satisfactory corrosion-proofing of air- 
planes already built can be effected 
through a number of reasonably simple 


In the case of converting a landplane 
already constructed or preparing one 
in the factory, one of the most import- 
ant points where protection is needed 
is the interior walls of the fuselage tub- 
ing. 

This is accomplished either at the 
factory or in the field by filling the 
tubes with a rust-proof lubricant and 
then draining. This process is called 
internal oiling. While it is simpler to 




accomplish when the fuselage is still 
uncovered in the factory, it can be done 
satisfactorily to an airplane already 
assembled. 

The procedure first calls for check- 
ing air tightness of tubes and welds. 
A small hple is drilled in the lower 
longerons near the tail post and a bi- 
cycle valve tapped in place. Through 
the valve several pounds of air pres- 
sure are applied to the fuselage. If 
the pressure holds, it can be assumed 
that there are no leaks. If the pressure 
drops, the leaks can usually be detected 
by listening for the sound of escaping 
air. Any holes found can be stopped 
with marine glue. Even when a fuse- 
lage is covered, it is usually possible for 
a man to crawl aft into the rear section 
to detact and stop such leaks. 

After the pressure test has been com- 
pleted, the oil should be injected so 
that the entire fuselage tubing is filled, 
thus bathing all the interior surfaces 
with a protecting film. Linseed oil 
used to be used for this and is still con- 
sidered satisfactory. However, a new 
and improved rust proofing liquid is 
Rust Veto (A -7) manufactured by the 
Houghton Co. This may be injected 
cold, and then drained after the fuse- 
lage has been thoroughly filled. The 
drain hole, of course, should then be 
plugged. 

One of the most effective treatments 
for the exterior of metal parts is the 
metallizing process which coats the 
surface with a layer of pure molten 
aluminum. Such treatment is normally 
possible only at the factory and at the 
time of original construction. Some 
manufacturers treat every steel part 
from throttles to wing compression ribs 
in this manner and the results are quite 
effective. 

In the case of airplanes already built 
adequate protection of fuselage and 
wing interiors can be accomplished by 
spraying a fog of grease. For this 
purpose a reasonably heavy grease 
which can easily be melted and handled 
in a gun is used. "Corol” No. 135 
Special, a Simoniz product, is recom- 
mended by Edo. 

To apply the fog spray all inspection 
holes and other apertures should be 
opened in the wing or fuselage to 
creafb maximum ventilation. The 
grease should be kept hot and the gun 
adjusted for the finest possible spray. 
Care should be taken to keep the gun 
moving to prevent excessive deposits 
of grease on any one spot of fabric. In 
fogging a wing, the gun should be 
aimed through a hole near the root, for 
instance, and used until the fog can 
be seen emerging from a point near the 
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wing tip. That will indicate that the 
entire wing has been covered by the 
grease fog. It is recommended that the 
process be undertaken on a cool day and 
out of the sun. 

Other treatments recommended for 
planes not previously corrosion-proofed 
include several other procedures. Any 
accessible fuselage members should be 
given a good coat of zinc chromate 
primer and, where possible, fairing 
strips should be added to cover exposed 
parts. In addition all unnecessary open- 
ings in the wing and fuselage should 
be covered to keep the salt spray out. 
This would include holes in the fuse- 
lage where the tail wheel was installed 
or where the landing gear struts en- 
tered the fuselage. Small holes in the 
fabric can be covered by industrial 
adhesive tape. 

At all low points of the wings, fuse- 
lage and control surfaces scoop type 
grommets should be installed to allow 
drainage of any accumulated moisture 
in the interior. 

All exposed parts such as pulleys, 
control hinges, strut ends, etc. should 
be coated with a corrosion resistant 
compound. Several different types 
have been used in the past but one 
recommended for most uses and found 
well suited is Par-al-ketone, a brown, 
waxy semi-plastic with a consistency 
approximating that of grease. Particu- 
lar care should be given in the treat- 
ment of piano hinges. 

In service, the greatest potential cor- 
rosion points are around longerons and 
other metal parts which are in contact 
with the fabric. At these points the 
moisture is pocketed between the fabric 





and tubing which leads to faster cor- 
rosion. Periodically, the fabric should 
be opened to inspect these sections and 
extra precautionary priming should be 
incorporated. 

Of the engine parts, the major item 
affected by salt water operations is 
the exhaust pipe. Here again metalliz- 
ing has been found to reduce almost 
to zero the inroads of corrosion and 
practically all new exhausts supplied on 
airplanes today are metallized whether 


for seaplane or landplane operation. 
Metallizing cylinder barrels and heads, 
as well as the tops of sparkplugs, with 
pure aluminum also reduces engine 
deterioration. 

Plane and Float Maintenance 

Once an airplane has been treated 
according to the procedures mentioned 
above for corrosion-proofing, the job 
of keeping it in good shape is not fin- 
ished; however, the problem is pretty 
well licked. Definite daily maintenance 
procedures, involving neither a great 
deal of time nor skill, complete the job 
of keeping the airframe and controls in 
airworthy condition. 

A fresh water hose and a Flit gun 
represent the major equipment needed. 
The plane should be hosed down after 
a day’s operation to remove salt spray 
which might work on the metal parts 
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during the night. The hosing should 
be done from the front of the plane to 
avoid driving water into the drain 
grommets of the wings. 

After hosing, Edo engineers further 
recommend that the engine, control 
surfaces, and other moving and ex- 
posed parts, be sprayed with a light 
film of penetrating oil from a Flit gqn. 

Few if any of these precautions need 
be taken if the airplane is to be operated 
exclusively in fresh water, since the 
moisture induced by water flying is 
no more than that picked up from dew 
and rain by an airplane stored in the 
open. But if there is any possibility 
that the airplane is to be used on salt 
water, even occasionally, it should be 
thoroughly corrosion-proofed. 

Despite what would seem to be ex- 
treme measures necessary to corrosion- 
proof an airplane for salt water oper- 
ations, it has been found in actual prac- 
tice that land airplanes based near the 
seashore show almost as much deterior- 
ation from salt air as if the airplane 
were actually used on the water. 

The maintenance of the seaplane is 
centered almost entirely on the air- 
plane itself, since current manufacture 
of metal floats has entirely eliminated 
corrosion except in tropical salt water 
which is much more potent. What cor- 
rosion occurs appears in the form of 
small white spots, usually found near 
the rivets. They have an appearance 
similar to barnacles. The difference 
between corrosion spots and barnacles 
(which have no detrimental effect on 
the float) can be determined by wiping 
off the surface. The barnacles wipe 
off very easily and the paint is unaf- 
fected, while corrosion spots actually 
blister the paint and leave small pits in 
the metal. 

If such pit marks are found they 
should be carefully, yet thoroughly, 
scrubbed or wire brushed before new 
primer and paint is applied. Care 
should be exercised in scrubbing the 
metal surface so that the protective 
layer of pure aluminum on Alclad as 


well as the anodic film is not removed. 

One of the reasons why floats seem 
expensive is the fact that they must 
not only be made light, strong, and 
aerodynamically and hydronamically 
correct, but also water-tight. The 
combination of these requisites results 
in engineering and production problems 
far in excess of anything the manu- 
facturer of an aircraft must encounter. 

Metal floats retain their watertight- 
ness to a remarkable degree, but hard 
landings, drying-out of seam com- 
pound, etc., produce small leaks from 

Testing floats for leaks is accom- 
plished by filling compartments with 
water — one at a time — and observing 
where the water is coming out, either 
through the bottom or sides, or through 
bulkheads. Since this must be done 
when the plane is out of water, care 
must be taken in cradling the floats 
properly to withstand the terrific 
weight of water put into the floats. 
For that reason it is recommended that 
only one compartment be filled at any 

Minor seepage between bulkheads is 
permissible, unless the airplane is 
moored in the water over an extended 
period of time. Any outside leak should 
be stopped. Application of either Bake- 
lite Seam Compound or Dolphinite will 
cure minor leaks, but before application 
the old compound should be removed. 
In the event of excessive leaks, the 
rivets may have to be tightened. This 
is done by holding a heavy bucking bar 
inside the float and hammering lightly 
on the loose rivet. In the case of stub- 
born leaks, several rivets may have to 
be removed, the old seam compound 
replaced, and new rivets installed. 

Refinishing Floats 

Every year or so, refinishing and re- 
painting of floats is important to pro- 
vide maximum corrosion-proofing. 
With the aid of a good paint remover, 
the paint should be cleaned off and any 
corroded spots polished up. Before 


painting, two other steps should be 
followed: The metal should be cleaned 
with a good cleaning solution, such as 
Valentine’s No. 1004 Solvent, and 
then followed up with vinegar. The 
vinegar plays an important part in 
neutralizing the solvent and providing 
a good bond for the paint. Care should 
be taken in using the solvent so that it 
does not seep into the seams, since it 
dissolves the seam compound and 
would create additional leaks. Under 
no circumstances should gasoline be 
used as a cleaner since it leaves an oil 
film on the surface. 

Before the paint is applied, a thin 
coat of zinc chromate primer should 
be applied and then two coats of pig- 
mented lacquer sprayed on. Edo recom- 
mends a combination of 2 lb. of extra 
fine aluminum powder, added to 2 qt. 
of lacquer thinner, then, after thorough 
stirring, addition of 1 gal. of clear 
exterior lacquer, mixed in. A good 
substitute for this is painting the floats 
with a good grade of salt-water-resist- 
ing paint or enamel. The inside of the 
floats should be periodically painted 
or sprayed with zinc chromate primer, 
preparation of which was described 
earlier. 

Launching and Beaching 

One of the advantages of metal floats 
over other types is their ruggedness. 
Extremely severe bumps against docks, 
or collision with floating objects, can 
normally be withstood by metal floats. 
However, there are a few precautions 
to be observed — particularly in launch- 
ing, hauling out, and when the airplane 
is on land — and these precautions will 
add materially to the length of the 
float's life. 

Primarily it is important to under- 
stand the construction of the floats. 
Forward of the step the floats are 
designed and built with very heavy 
keels which can carry the entire weight 
of the plane on dry land. Damage can 
be incurred, however, if the load is not 
(Turn to page 252) 
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• Built from discarded engine parts and 
fitted with foot-operated bellcrank for 
sliding piston, this machine is used at 
AA's Engine overhaul dept, for measuring 
ends gaps of piston rings. Ring is placed 
in cylinder and pressed against top of 
piston, after which gap is measured with 
feeler. Ring is then ejeoted by moving 
piston to outer end of cylinder by bell- 
orank. Designed by Evert Carlson of 
engine dept . , this machine has greatly 
expedited ring gap measuring and 
inspection . 
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SLOPING SHELVES 
IMPROVE INTERIOR 
VISIBILITY 

• To prevent damage caused by 
placing parts or tools on top 
of others invisible from in 
front, AOA's instrument shop 
uses sloping shelves, equipped 
with clips or blocks to prevent 
sliding. This simple measure 
has resulted in complete 
absence of damage, in addition 
to greater ease in checking 
tools at end of the shift. 
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ONE SETUP AILERON STAND 
HANDLES ADJUSTMENT AND COVERING 
•Having a concrete-mounted I-beam base, 
this stand is equipped with six pedestals 
on which aileron framework is adjustably 
mounted. Firmly bolted to cross members 
(on top of pedestals) which are adjustable 
vertically and sideways, work can be 
checked by means of tight wire between 


uprights at ends of stand. Provision is 
also made for testing balance and adding 
weights before removal from frame. 

Designed by AA's engineering dept, and Elmer 
Hoel, foreman of upholstering dept., this 
jig has solved problem of preventing 
aileron warping during covering process. 
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ring the speed of Sound 

with 

TIMKEf 

BEARINGS 




Wh«„ the world’s fastest airplane, 
the P-80 Shooting Star zooms into space, 
it comes closer to the speed of sound than 
any plane ever built. 

And when it returns to earth again, it 
settles down as safely and surely as pos- 
sible on landing wheels equipped with the? 
world's best — matchless bearings made 
by Timken. 

The reasons for this pre-eminence are not 
bard to find. Unique engineering skill and 


experience, the most precise manufacturing 
methods, and unexcelled Timken Electric 
Furnace Alloy Steel are only three of them 
— and there are many more. Our engineers 
will be glad to give you full details and 
make specific recommendations to meet 
your need. Why not write? 

TIMKEN 

tapered Toller 'bearings 
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Construction and Operation 

Of New Injection Carburetor 


Revealing for the first time complete engineering details — together 
with operating technique — of new Stromberg small-plane injection 
carburetor designed for efficient performance in any position. 


S tromberg “PS” series single barrel 
injection carburetors are of the 
injection type and operate inde- 
pendently of gravity ; thus they can be 
installed in any position — updraft, 
downdraft or horizontal. 

Fuel flow is regulated by pressure 
on a diaphragm and not by a float, 
therefore, as in most modern carbur- 
etors, a pressure of 12 psi. plus or 
minus 1 lb. is required in the fuel line to 
insure adequate flow. As fuel flow is 
dependent only on pressure, control 
lever should always be moved into idle 
cut-off position when engine is stopped, 
as this is the only position where fuel 
flow is cut off. In any other throttle 
position fuel will flow constantly and 
either the engine or carburetor air 


passage will be flooded in a short time. 
Moving the throttle lever back and 
forth rapidly will not prime the engine 
as the acceleration pump does not fill 
unless throttle is closed while engine 
is running and several seconds are re- 
quired for the fuel to fill the chamber. 

The carburetor consists of several 
units, each of which has its own func- 
tion to perform. The fuel metering sys- 
tem admits fuel, strains it and regulates 
its pressure; the main metering jet 
meters the fuel ; idle control and power 
enrichment regulates flow of fuel in 
proportion to volume of air flowing 
through venturi; discharge diaphragm 
and valve regulate pressure of metered 
fuel to main discharge jet, by means 
of venturi pressure and fuel pressure 


acting against one another, together 
with spring action ; accelerating pump 
momentarily provides extra fuel when 
throttle is opened suddenly, being oper- 
ated by a spring acting against suction 
above throttle. 

As is shown in the schematic cross 
section, fuel enters through poppet 
valve ( 1 ) controlled by diaphragm (2) 
on other side of which is venturi pres- 
sure (suction). Chamber (3) between 
this diaphragm and the large one (4) 
on left is connected directly to main 
venturi so that pressure varies with 
venturi suction. Left side of diaphragm 
(4) is connected to intake air and has 
same pressure as the air entering car- 
buretor. This diaphragm has a spring 
behind it which operates in the same 
direction as atmospheric pressure, aug- 
menting its action. At idle shut-off this 
spring is locked in a compressed con- 
dition by action of idle plunger (22) 
as will be described later. 

Poppet valve (1) action is governed 
by stem (6) bearing on center of dia- 



AVIATION, December, 1945 


153 



FILL VEI$T 


METERED FUEL 
PRESSURE REGULATOR 
METERED FUEL 
PRESSURE 
ADJUSTMENT 
THROTTLE LEVER 

CONTROL ARM 


MANUAL MIXTURE CONTROL 
AND IDLE CUT-OFF 
MECHANISM 


phragm. The valve is closed by spring 

(7) . When fuel pressure on diaphragm 
(2) exceeds that between diaphragms 
in space (3), diaphragm (2) moves to 
the left as far as is permitted by the pin 

(8) extending between the diaphragms 
and fastened to (4). This permits the 
poppet valve to close and shut off the 
flow of fuel from the line. 

As venturi pressure is reduced by 
increased suction due to opening throt- 
tle (9) pressure between the dia- 
phragms is also lowered and move- 
ment of the larger diaphragm (4) to 
the right, due to spring and atmospheric 
pressure, causes the poppet valve to 
open and admit fuel until the pressure 
of the fuel closes, or partly closes, the 
poppet though action of the smaller dia- 
phragm (2). In this manner, fuel pres- 
sure is kept approximately constant 
with regard to pressure of air passing 
through venturi, tending to keep the 
mixture constant as long as other con- 
ditions are not changed. 

If the throttle is opened suddenly, 
there is — in any carburetor not de- 
signed to overcome the condition — a 
momentary lag of fuel flow, as com- 
pared to the air, due to greater viscosity 
and inertia of the former. This results 
in an over-lean mixture at the time 
when full rich is required, causing 
backfiring into the manifold and car- 
buretor. 

To counteract this the accelerating 
pump is fitted. It consists of a dia- 
phragm (10) on left of which is mani- 


fold suction pressure through passage 
above the throttle. This pressure varies 
with throttle opening, causing a pump- 
ing action when the throttle is moved. 
Closing the throttle causes a strong suc- 
tion at the left of the diaphragm, draw- 
ing it in that direction, compressing 
the spring, and filling the right hand 
chamber with fuel. 

As long as the throttle remains in 
approximately the same position the 
chamber retains its charge of fuel. If 
however, the throttle is suddenly op- 
ened, the suction above it is lessened, 
the same happening in the space behind 
the diaphragm. As there is then no 
force compressing the spring, it forces 
the diaphragm to the left, discharging 
extra fuel into the passages which 
supply the main discharge jet, auto- 
matically providing the full rich mix- 
ture needed for acceleration. 

To provide for better atomization of 
the fuel, an air bleed is provided which 
mixes bubbles of air with the fuel be- 
fore it emerges from the jet, causing 
it to leave in the form of foam rather 
than in solid globules. By the time the 
acceleration pump is empty, regular 
flow of fuel has been established and 
the pump remains empty until the dia- 
phragm is again drawn to the right by 
suction caused by closing the throttle. 
From this it will be seen that “pump- 
ing” the throttle will not result in 
priming the engine as the chamber will 
neither fill nor empty, due to time 
being required for either process. 


On its way from the right side of the 
carburetor to main discharge jet (11) 
fuel passes into idle control (14) 
through a valve (IS) connected to 
throttle lever as shown by dotted lines. 
Idle valve is operated by diaphragm 
(17) controlled from throttle lever and 
operated by spring (16) and venturi 
and fuel pressure. Increased fuel 
pressure tends to open valve (IS) and 
increases flow as does increased ven- 
turi suction due to greater throttle 
opening, while decreased suction, due to 
closing throttle, allows spring (16) to 
move diaphragm to right and close 
valve (15) shutting off flow of fuel 
to main jet. 

Sudden acceleration results in in- 
creased fuel pressure on diaphragm 
(17) due to action of accelerating 
pump which forces fuel into the cham- 
ber behind the valve, moves diaphragm 
to left and opens the valve, permitting 
an increased flow to main jet, (11) thus 
compensating for the increased air flow 
which originally caused it. 

Discharge nozzle valve (18) regu- 
lates the pressure of the metered fuel 
flowing to main discharge jet (11). On 
left of valve is spring pressure tending 
to close it against venturi suction which 
acts counter to the spring. On right is 
fuel pressure regulated by idle valve 
(IS). When fuel pressure exceeds 3 
psi. valve (18) opens and passes fuel 
to main discharge jet, the amount of 
opening varying with the ratio of fuel 
pressure to venturi suction and adjust- 
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raent of spring behind the diaphragm. 

At the idle cut-off the mixture con- 
trol valve (20) at lower right is opened 
by movement of control rod (24) con- 
nected to it, permitting atmospheric 
pressure to fill space (3) between dia- 
phragms (2) and (4). As action of 
spring behind (4) is locked at (23) by 
action of plunger (22), which is moved 
by idle cut-off lever (21) and sliding 
cam (25), this atmospheric pressure 
moves diaphragm (4) to left, where- 
upon spring (7) behind poppet valve, 
aided by fuel pressure on (2), causes 
valve stem (6) to move (2) to left, 
allowing valve to close, shutting off 
flow of fuel but leaving carburetor full. 

As metered fuel pressure immedi- 
ately drops to less than 3 psi. valve (18) 
also closes and the contents of the car- 
buretor are sealed until throttle is again 
opened. Vapor vent at main meter- 
ing jet is connected to tank to remove 
air or vapor trapped in fuel, but the 
opening — No. 70 drill — is too small to 
cause leakage as all internal valves are 
closed when engine is not running. 

As the opening of poppet valve (1) 
depends to a large extent upon the posi- 
tion of the large diaphragm (4) it na- 
turally follows that fuel flow depends 
upon the difference of pressure between 
the two sides of the diaphragm. With 
mixture control valve (20) closed 
these are atmospheric on left and ven- 
turi suction on right, becoming more 
and more equal as air flow is permitted 
between the two sides by opening the 
mixture control valve. Hence, opening 
the mixture control valve (20) affects 
the richness of the mixture by govern- 


ing fuel flow and pressure through the 
position of the poppet valve operated 
by the diaphragms, while increasing 
the pressure behind the diaphragms 
which close the idle control and dis- 
charge nozzle valves, thus decreasing 
the resistance against the springs which 
tend to close them. 

Installation 

Attach vapor return line between 
carburetor and tank; connect fuel line, 
using i PT connections and jj PT con- 
nections for pressure gage. 

Throttle should be adjusted so that 
it has a full range of movement from 
full open to full closed. The outside 
adjustment has variations of 15 deg. to 
allow of this being done. Connect 
manual mixture and idle cut-off mech- 
anism to controls, using No. 45 drill 
size connection. 

Fill carburetor in following manner : 
open fuel valve at tank. Set mixture 
control at full rich. Open throttle. 
Operate wobble pump until pressure is 
not less than 5 psi. and continue until 
fuel runs from nozzle. If carburetor 
appears air-locked or fuel does not flow 
evenly, or if engine stops after starting 
—later— remove Fill Vent Plug and 
work wobble until fuel reaches level of 
vent opening. Replace plug. 

Starting 

With primer. Set mixture control at 
Idle Cut-Off and throttle at about 1,200 
rpm. Operate wobble pump to supply 
primer with fuel and then give two or 
three strokes of primer. Sometimes a 
very cold engine may require more, but 
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care should be taken not to overprime 
and flood engine. Work wobble pump 
until fuel pressure is 5 psi. Turn on 
ignition switch. Engage starter and 
move mixture control to Full Rich 
when engine starts. If engine stops, 
move control immediately to Idle Cut- 
Off to prevent flooding. Operate 
wobble pump until engine-driven pump 
brings fuel pressure to normal. 

Without primer. Place mixture con- 
trol at Idle Cut-Off. Operates wobble 
pump until fuel pressure rises to five 
psi. Turn on ignition switch. Engage 
starter. When engine starts move mix- 
ture control to Full Rich and work 
wobble pump until engine fuel pump 
takes over and build up pressure to 
specified amount. Be sure to move con- 
trol back to Idle Cut-Off whenever en- 
gine is stopped. If engine is cranked 
by hand to clear it, in case of flooding, 
always shut off ignition, otherwise a 
serious accident may occur. 


Metered fuel pressure adjustment is 
made by turning adjusting screw not 
more than 1/6 turn at a time until 
maximum engine speed with minimum 
manifold pressure throttle being first 
set between 1,200 and 1,500 rpm. before 
starting adjustment. Turning screw 
clockwise gives leaner, and counter- 
clockwise, richer mixture. Idle speed 
adjustment should be set to give mini- 
mum engine rpm. specified by manu- 
facturer. Idle mixture adjustment 
should always be made on an engine 
at idling heat, that is, after idling at 
about 800 rpm. for five minutes. After 
idling speed adjustment has been first 
obtained, run engine to clear it out. 
Close throttle and note rpm. and mani- 
fold pressure. Turn idle mixture ad- 
justment 1/6 turn at a time in either 
direction until change in rpm. is noted 
without moving throttle. Install cotter 
pin in PS-6 models after each change to 
prevent nut from turning. Run engine 


to clear it out, then idle for half minute. 
Take rpm. and manifold pressure read- 
ings and compare with the previous 
ones. If engine speed has increased 
and manifold pressure decreased, ad- 

should be reversed. After satisfactory 
results are obtained, metered fuel ad- 
justment should be rechecked at 1,500 
rpm. If this requires readjustment, 
then the other adjustments made previ- 
ously will also need to be checked again. 

Under no circumstances should idle 
control be leaned below maximum en- 
gine idling speed as carburetor setting 
in tills case would be such that poor 
acceleration would result. If this 
tendency is noted, metered fuel pressure 
adjustment could be moved one notch at 
a time in counter-clockwise direction 
until correct results are obtained. 

To stop engine, place mixture control 
in Idle Cut-Off position and leave that 
way until starting again. Shut off igni- 
tion after engine has stopped. 

Remove and clean fuel strainer daily 
and drain as frequently as appears 
necessary to keep water out of carbure- 
tor. When flushing with oil for stor- 
age, use Grade 1065A confirming to 
AN-W-0-446 specification. Pump oil 
into carburetor at about five psi. until 
there is a steady flow from main nozzle. 
Give thin coat of oil to all finished 
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ANALYZING THE ASPECTS 
OF FUTURE FLIGHT 


By C. E. PAPPAS, Chiel of Aerodynamics, and 

M. G. HARRISON, Aerodynamics Mathematics Consultant, Republic Aviation Corp. 

Concluding this investigation of high-altitude high-speed operation, 
details are presented concerning supersonic flow, hp. required, 
and extreme-height atmospheric conditions. 


I t has been stated that at a Mach 
number between 0.85 and 1.2, an 
aircraft will, in all probability, 
experience severe buffeting from un- 
steady airflow conditions. The next 
logical step would then be to fly above 
Mach numbers of 1.2, where the air- 
flow will again become steady. How- 
ever, it is important to realize that 
some design precautions are still neces- 
sary even though we expect to fly in 
the steady-state flow condition. Since 
the wing ends abruptly at the tip, a 
very highly disturbed flow occurs there 
within a conical region known as the 
Mach wing tip cone. The wing would 
have to be so designed and located that 
the influence of this cone, when ex- 
tended, did not fall within the location 
of the tail surfaces, to avoid serious 
interference effects. 


To show the streamline picture of 
the y- and the s- velocity components 
in the plane x = 2t (t = chord) at 
right angles to the axis of the Mach 
cone, Fig. 7 has been plotted. 7 The 
wing considered is rectangular in plan 
form assuming a constant lift distribu- 
tion. The streamline picture behind 
the wing has, outside the Mach cones 
arising from the wing tips, a constant 
downwash velocity because of the plane 
waves in two strips symmetrical to the 
plane s = 0. These two strips are 
limited by the plane waves starting 
from the forward and trailing edges of 
the lifting surface, and the induced 
velocities become infinite on the cone 
surface. On the cone axis the x- 
component of velocity is zero but the 


y- and the s- components become in- 
finite as 1/r (where r is distance from 
axis of the cone). 

Since a wing tip Mach cone exists 
in a supersonic flow, the tip should 
have a plan form taper so that the 
Mach cone at the tip of the leading 
edge does not cut the wing, as shown in 
Fig. 8. Thus, the induced drag is zero 
and only the drag resulting from wave 
resistance exists. 

Also, there is zero downflow in the 
entire space outside the two wing tip 
Mach cones and the two strips formed 
by plane waves starting from forward 
and trailing edges of the lifting surface, 
as can be seen in Fig. 7. Experimental 
verification of this fact can be seen in 
Ferri’s work 8 concerned with three 
different airfoil sections tested at angles 
of attack varying from —12 to 12 deg. 
at Mach numbers of 1.85 and 2.13, and 
wherein it is photographically demon- 
strated that the wake is actually unde- 
flected. 

Considering the foregoing streamline 
pattern, it is apparent that great care 
should be exercised in the location of 
the conventional tail surfaces with re- 
spect to the disturbed regions arising 
from the two tip Mach cones. 

Attainment of high speeds in an at- 
mosphere is contingent upon the pro- 
duction of the very high hp. required 
to propel the plane. If we assume a 
fuselage 6 ft. in dia., approximately 

12,000 hp. will be required at a Mach 
number of 2.0 and at 50,000 ft. — a value 
obtained by assuming that the drag is 
similar to that of a bullet. However, 
the wake resistance, for a projectile 
such as a bullet, will not exist when the 
tail end is faired to a smooth point such 
as in a well-streamlined fuselage body. 
On this basis, the drag will be com- 
posed of head resistance and skin fric- 
tion. The value of Cn given in von 
Karman & Moore 0 , is then approxi- 
mately twice the value a well-stream- 
lined tail-end projectile would have. 
Assuming a wing loading of 100 lb. per 
sq. ft., the hp. required for a wing area 
of 300 sq. ft. will be 15,000 hp. at Mach 
2 and at 50,000 ft. Compatible with 
this 15,000 hp. is an airfoil whose cross- 
section is like an isoceles triangle hav- 
ing a horizontal bottom with 7 deg. 
leading and trailing edge angles — an 
airfoil corresponding to the G. U. 4 
section in Ferri’s work 6 , and having 
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the least drag of all the sections cov- 
ered in the report This corresponds to 
a 6% airfoil thickness. Assuming the 
empennage to be 33% of the main wing 
area, the hp. required for the tail sur- 
face group would then be 5,000. If 
interference effects are allowed for, the 
total hp. required would be about 

35.000 to 40,000. 

Since high speeds in dense low at- 
mosphere are attended by intense heat- 
ing and high drag, it may be necessary 
to fly at great altitudes when very high 
speeds are attempted. And because 
atmosphere at the height contemplated 
is practically non-existent, there will be 
no probability of achieving lift in the 
conventional manner. Hence it be- 
comes logical to consider the possibility 
of projectile flight — with the airplane 
attaining a high velocity during its pas- 
sage through the lower atmosphere and 
then continuing as a free body, possi- 
bly assisted by rockets, in an elliptical 
orbit until it again intersects the earth’s 
atmosphere and takes on the character 
of a conventional airplane. 

Proceeding on this basis, the mini- 
mum velocities and energies required 
for projectile flight to various distances 
on a "stationary" earth were calculated 
and are as plotted in Figs. 9 and 10. 
The effect of the rotation of the earth 
can be conveniently divided into two 
parts. First is the effect on the initial 
velocity of the projectile. Since the 
maximum speed of the earth is about 

1.000 mph. at the equator, the effect of 
the earth’s speed will be a small frac- 
tion of the projectile speeds. (Fig 9). 
The second effect is produced by the 
rotation of the earth during the time of 
flight. For the longest flight — about 
} hr. (12,500 mi. at 17,800 mph.), the 
earth will turn | X 1,000 = 750 mi. 
at the equator. This distance is a small 
part of the total flight. Hence it is, 
concluded that while the earth's rota- 
tion will have to be considered in cal- 
culating correct flight paths, the re- 
quirements for velocity and energy 
given by Figs. 9 and 10 are substanti- 
ally correct. Fig. 11 shows the actual 
flight paths plotted in relation to the 
earth. 

Calculation of the flight paths is as 
follows: The earth is replaced by a 
force acting at its center, and the pro- 
jectile describes an elliptical orbit with 
this force-point at one focus of the 
ellipse. The energy of the projectile in 
this orbit consists of potential energy 
of the gravitational field and kinetic 
energy of the moving projectile. Re- 
ferring to Fig. 12, point A is the center 
of force at the focus of the ellipse at a 
distance c from the center of the ellipse, 
a is the semi-major axis of the ellipse, 
b the semi-minor axis, P the peak of 
the orbit, r the radius of the earth, m 



the mass of the projectile, and V r the 
velocity in the orbit at P. 

At P the velocity must be such as will 
produce a centrifugal force which just 
balances the attraction of the earth. 
Since the radius of curvature of the 
ellipse at P is fe 2 /o, and the attraction 
of the earth varies as the inverse square 
of the distance, we obtain: 


A m VP 

mg (a + c) 1 “ 6% 


The kinetic energy at P is thus 


1/2 mV A 


mgV * 

2 a (a + e)* 


The potential energy with reference 
to the energy at infinity is 



flight on surface of earth plotted against 



Hence, the total energy of the parti- 
cle p with reference to the energy 
level at infinity is 

mg b' r- _ A 
2 a (o + c)» mt a + e 

The energy at the surface of the 
earth is all potential and equals —mgr. 
Therefore, the total energy (H) must 
be increased by 

so as to travel in the given orbit. 

This expression reduces as follows: 

*-**■ i/Fim*)* 1 ] 

But c* = o" — b’, and therefore, 

"-■*-(‘-s) “> 

Hence, for this required energy to be 
minimum, "a" must be as large as 
possible, subject to the condition that 
the orbit goes through the desired ini- 
tial and final points. In Fig. 13, r is 
the radius of the earth, 6 is half the 
angle subtended by the total flight path, 
and x and y are cartesian coordinates. 

The equation of the ellipse with focus 

(z — <=)* , If « 

o« ' r 6* 


Or in terms of r and 9, 



Substituting i>" = a" — c“ and solving 
for o’/r 3 , 



Differentiating with respect to c/r, 
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(lelt). Diagram skewing m. 
Fig. 12 (below). Elliplie , > 



V 1 t(t-“0 + 1 j 
V*r(f-"0 + 1 

Setting the derivative equal tc 


which when substituted in equation 2 


= mgr g ) 


w (l + ain ff) 


tion of the atmosphere is still largely 
oxygen and nitrogen. Assuming that 
this is a reasonably correct, the pres- 
sure and density of the air may be 
calculated as follows : 

Pressure ( p ) decreases with an in- 
crement of altitude by exactly the 
weight of the column of air included 
by a cylinder of unit base area and 
height equal to the altitude increment. 
Thus, 

dp = — pg dh 

However, according to the gas law, 
p/p- RT 

where R may be determined by substi- 
tuting P, p, and T at any known alti- 
tude. 

Hence, 


From the curve of Fig. 14, g/RT 
may be expressed as a function of /». 
Therefore, 


The maximum altitude is a + c — r 
or r/ 2(cos 6 + 1 + sin 9 - 2), or 
r/2(cos $ — 1 + sin 0). 

Atmospheric Conditions 

Pressure, density, and temperature: 
Since flight at extreme altitudes is 
contemplated, it is interesting to make 
a study of ambient conditions at these 
heights. The interesting phenomena 
include factors of pressure, density, 
temperature, composition of atmos- 
phere, presence of ions and meteoric 
dust, and electric charge on a body at 
these altitudes. 

According to Humphreys,” the 
temperature rises irregularly to ex- 
treme altitudes, as shown in Fig. 14. 


,f-P- 


-fi 



Using this equation and the gas law, 
the curves of Figs. 15 and 16. were 
determined for pressure and density at 
extreme altitudes. Results are given in 
the form of o’s or ratios of pressure 
and density to their sea level values. 

Heating of surface of body by means 
of recombination of ions at surface of 
body: Since it is well known from the 
theory of radio transmission that the 
upper air is ionized, it is interesting 
to investigate the possibility of heating 
by means of the recombination of ions 
on the surface of the body or projectile. 
But a short calculation readily con- 
vinces one that the effect is negligible. 

According to Pender and Mcllwain,” 
the maximum density of ions in the 
various layers probably does not exceed 
10° per c.c. at any time of day. If 20 
electron v. were liberated at each re- 
combination, and if a recombination 
occurred for every ion so lying that 
the path of the projectile eventually in- 
tersected its position, the energy lib- 
erated per sec. at 3,000 m.p.s. on a body 
with a cross-section of 4 sq. m. would 
be 

10> (4 X 10*) X 3 X 10« X 20 X 1.6 X 
10-‘» 

= 0 .384 joules per sec. 
where 1.6 X 10”* is the number of 
joules per electron v. 

This quantity of heat is entirely 
negligible. 

Heating of surface of body as result 
of storage of electrical energy at sur- 
face of body : Finally, it should be con- 
sidered that the body will become 
charged at these high altitudes. Hum- 
phreys” estimates the difference of 
potential (E) at high altitudes to be 
1,000,000 v. 

For a body of 900 cm. (30 ft.) long, 
the capacity (C) will be approximately 
(see Ref. 12), 

C - A X 900 X 10-“ farads. 

The energy storage is 
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which is deemed a negligible amount. 

Temperature of black body in prox- 
imity to the earth, when subjected to 
sun’s rays: The ability of a given 

substance to emit radiation when 
heated, is proportional to its ability to 
absorb radiation. Denoting the emis- 
sivity and absorption by 7 and A re- 
spectively, 

7 = a A, where s is a constant. 

When absorption is complete, A is 
unity and I = s. Under these condi- 
tions, the constant may be defined as 
the emissivity of a body which absorbs 
all the incident radiation and reflects 
none. Such a body is called a black 
body or perfect radiator. 

Total radiation from a perfect radi- 
ator is directly proportional to the 
fourth power of the absolute tempera- 
ture. If the total radiation is denoted by 
R, we may state Ri = X 7”, where X 
is a constant and as such is equal to 
5.709 X 10” erg cm.” sec.” deg.” or 

8.22 X 10'“ cal. cm.” min.” deg.” 
(Ref. 13). 

The temperature of a body placed in 
a radiant energy field is determined by 
means of a heat balance between the 
energy impinging on the body and the 
energy it re-radiates. Energy imping- 


ing on a body in the region of the 
earth comes from the earth and the sun. 
Energy from the sun is 1.94 cal. per 
min. per sq. cm. measured normal to the 
sun’s rays. Energy from the earth is 
equivalent to the energy from an in- 
finite flat plate having the same char- 
acteristics of emissivity and reflec- 
tivity as the earth and its atmosphere 
(with the assumed geometry, diffusion 
may be included with reflection), at 
least to a first approximation. 

The earth radiates energy at a rate 
equivalent to a body at 246 deg. C. 
abs.” This low effective temperature 
results from the very efficient blocking 
exercised by the atmosphere. On the 
other hand, 36% of the incident sun 
energy is directly reflected or diffused 
by the earth. 10 Thus the earth creates 
an energy flux of 

8.22 X 10-» X (246)* + .36 X 1.94 = 1.00 
cal. per min. per sq. cm. parallel to 
the earth's surface. The effective re- 
ceiving area is i the outer area of the 
sphere. For the solar radiation, the 
normal projection of a sphere, or i 
the surface area, is the effective re- 
ceiving area. Hence, the radiation re- 
quired per sq. cm. of surface (for 
spheres) is, 


1/4 X 1.94 + 1/2 X 1.00 = 0.985 
cal. per min. per sq. cm. Using the 
formula for radiation, the equilibrium 
temperature is obtained as follows: 

T* - X 10“ = 1.2 X 10” 

T = 331 deg. C. abs. or 138 deg. F. 

For a perfectly reflecting body (also 
true at night) in the region of incident 
sun energy, which, however, absorbs 
earth radiation and radiates as a black 
body at these low temperatures, the 
equilibrium temperature is given by 
considering only the earth's radiated 
energy. Then, 

8.22 X 10-“ T* - 1/2 X 8.22 X 10*' 1 X 
(246)* 

T = 246/V2 = 207 deg. C. abs. or - 85 
deg. F. 

Thus, a wide range of temperatures 
may be expected, depending on the 
optical characteristics of the body 
(especially as regards shininess) and 
the time of day. 

T emperature of body when immersed 
in a field of 1/00 deg. P. : Reference 
to Fig. 14 shows that the ambient tem- 
perature at an altitude of 180 mi. above 
the surface of the earth is approxi- 
mately 1,700 deg. F. Using Mc- 
Adams’" Eq. 24 for the heat transfer 
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from large horizontal pipes, the equi- 
librium temperature of the body is 
found to be 48 deg. F. abs. or -410 deg. 
F. This is because the density of the 
fluid, when evaluated at the film 
temperature, is approximately 10" n X 
0.0765 lb. per cu. ft. 

The authors are unable to explain 
why the ambient temperature field at 
180 mi. above the earth is of the order 
of 1,700 deg. F. Temperature varia- 
tion vs. altitude at great heights has 
been calculated using the necessary 
physical data obtained from observa- 
tions of the aurora borealis and electron 
showers.” 

Meteoric dust: According to Oliver,” 
a rough estimate for the amount of 
meteoric material striking the earth’s 
atmosphere per day is 100 tons. Hence, 
if it is assumed that particles of less 
than 1/1000 lb. are harmless and if it 
is also most conservatively assumed 
that all particles weigh exactly 1/1,000 
lb., then there would be 100 X 2,000 
X 1,000 = 2 x 10* particles of danger- 
ous size striking the atmosphere per 
day. Now, the area of the earth is 
4 k X 4,000= = 2 X 10* sq. mi. There 
is, therefore, 1 particle per sq. mi. per 
day. Since even at these projectile 
speeds the body is probably relatively 


stationary compared to the meteoric 
particles (say 5 mi. per sec. as against 
50), the probability of a direct hit in a 
day of flying time for a body 30 by 6 ft. 
is 30 X 6/5,280=, or approximately 1 in 
160,000. Thus, one could expect, on 
the average, to spend 500 yr. at these 
altitudes before encountering a parti- 
cle — even under the very conservative 
assumptions of this calculation. 

Molecular mean free path: As a 
matter of interest, the mean free path 
of the air molecule vs. altitude is plot- 
ted in Fig. 17. The free path in ordi- 
nary air is about 6 X 10'=cm. or a 
400,000th part of an in.” When all 
the molecules of air move with speeds 
which conform to Maxwell’s law, the 
average free path is found to be l/v2x 
v 3=, where 3 is the dia. of the molecule 
considered as a sphere, and v is the 
number of molecules per unit volume. 

The length of mean free path is inde- 
pendent of the temperature or speed of 
molecular motion, and depends only on 
the density of the gas. In general, the 
length of the mean free path is in- 
versely proportional to the number of 
molecules per c.c. of gas. In inter- 
stellar space,” the density may be as low 
as 10'“ gm. per c.c. (0.6246 X 10-“ 
lb. per cu. ft. or c = 0.817 X 10"“) and 


the free path is of the order of 10“ cm. 
or 62,000 million mi. In intemebular 
space, where the density of gas may be 
as low as 10"” gm. per c.c. (0.6246 X 
10"*’ lb. per. cu. ft. or « equals 0.817 
XlO"”), the free path will be of the 
order of 0.62 X 10“ mi., or about 1.000 
light yr. 
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Landing Analyses 
For Flying Boats and Seaplanes 

PART III 

By ERNEST G. STOUT 


Skipping — once condoned — was quickly condemned when war 
necessitated increased flying boat activities. Landing hazards at 
crowded bases, in unsheltered areas, and with greatly "upped" 
loads called for elimination of this phenomenon. And to safeguard 
heavy peace traffic, it's still "thumbs down” . . . Final phase in 
these detailed studies. 


W e NOW consider landing sta- 
bility and skipping. ‘Until a 
few years ago, hydrodynamic 
stability considerations were applied 
almost entirely to the takeoff regimen 
of a flying boat, and whereas hydro- 
dynamic instability was conceded to 
be the most critical phase of flying 
boat design, little or no consideration 
was directed toward the relatively less 
severe forms of landing instability. 
Then, too, much of the severe landing 
instability developed at a later date 
on craft that had been modified to 
eliminate takeoff porpoising, so that 
the cure for the one condition aggra- 
vated the other. 

Hydrodynamic instability is an in- 
herent tendency for the seaplane to 
oscillate in heave, pitch, or yaw, or in 
combinations, during takeoff or land- 
ing. Instability resulting from the first 
two types of oscillation is the phe- 
nomenon commonly known as porpois- 
ing; whereas oscillation in heave alone 
— where the hull actually leaves the 
water with little, if any, change in trim 
— is commony defined as skipping. 

Prior to the last war, there were 
relatively few flying boats in operation, 
and for the most part these craft were 
flown at design gross weight, from 
large protected areas and by experi- 
enced pilots. And except for an occa- 
sional training flight, little night opera- 
tion was scheduled, and then not under 
the severe conditions of a total black- 
out. With the approach of war, flying 
boat activities were greatly reinforced, 
resulting in crowded bases, use of small 
and unsheltered operational areas, and 
necessity for training large numbers 
of pilots under rigid wartime condi- 
tions of blackout and greatly increased 
overloads. Planes that could not be 
landed in any reasonable attitude, in a 
total blackout, between rows of moored 
craft in a crowded harbor, lost the 
major portion of their strategical and 
tactical usefulness. Accordingly, it be- 
came imperative to eliminate the objec- 
tionable, but heretofore, condoned, 
skipping. And since these wartime con- 


ditions reflect, to a large extent, nor- 
malcy in the accelerated postwar pe- 
riod, it is essential that all new designs 
be free of this hazard. 

Skipping can now be predicted ac- 
curately. Today, designers of flying 
boats have at their command a powerful 
tool, in the form of the dynamically 
similar scale model, which can be em- 
ployed to prevent this hazardous hydro- 
dynamic phenomenon in full-scale sea- 
planes. The following discussion out- 
lines the general physical aspects of 
skipping and some of the predominant 
variables involved, also their effect 
on this phenomenon. 



Landing Instability Factors 

The basic fact upon which we may 
establish our approach to skipping, is 
that all forms of instability associated 
with high trims are fundamentally a 
function of the hull afterbody. Numer- 
ous tank tests have conclusively shown 
that a planing forebody alone, with 
the afterbody completely removed, has 
no high angle instability. Since some 
form of restoring moment is necessary 
at low speeds to counteract the power- 
ful bow-up hydrodynamic moments of 
the forebody prior to establishing plan- 
ing, it is not feasible to eliminate 
high angle instability through complete 
removal of the direct cause. How- 
ever, this limits the study of skipping 
to an analysis of the characteristics 
and influence of the afterbody form and 

In pure planing, the afterbody of a 
hull serves no useful purpose; in fact, 
if the planing is stable, it may be re- 
moved and the character of the planing 
will not be altered — indicating that the 
afterbody does not enter into the func- 
tion. Hence, any deviations from pure 
planing, such as skipping, can be as- 
sumed to be primarily associated with 
afterbody interferences — that is, the in- 
fluence of the afterbody on the curva- 
ture of the flow leaving the forebody 
at the main step, with the resulting 
forces and moments. 

Fig. 14 schematically shows the flow 
lines, forces, and pressures existing on 
a series of forms running in water. 
The theorem of momentum indicates 
that if the water flows about an obstacle 
and leaves it with a velocity and verti- 
cal component directed downward, the 
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body will be subjected to a reaction 
from the water with a component up- 
ward — a sustaining force (a, Fig. 14). 
But, if the water leaves the obstacle 
with a velocity and vertical component 
directed upward, the body will be sub- 
jected to a reaction directed down- 
ward — that is, it will tend towards 
greater immersion ( b , Fig. 14). Hence, 
it is obvious, that to satisfy the momen- 
tum theorum, a break or discontinuity 
should be provided at the aft end of a 
planing surface if the downwash is to 
develop with the resulting positive 
pressures on the planing bottom. 

Since the case illustrated in a, Fig. 
14, is not feasible at low speeds, an 
afterbody has been added in c, Fig. 14. 
Because of the aerodynamic penalty in- 
volved through the use of rapid changes 
in section, the discontinuity or step is 
the minimum that will assure complete 
separation of the flow. We note that 
the downwash from the forebody, re- 
sulting from the release of pressure, 
deflects upward in the form of a follow- 
ing "roach” which strikes the end of 
the afterbody at a positive angle of 
attack. As in the case of the forebody, 
a local region of positive pressure de- 
velops. Because of the jet pump action 
of this flow of water, a region of nega- 
tive pressure is induced throughout the 
distance from the main step to the point 
of impact of the roach, producing a 
strong downward force resulting in a 
bow-up moment. 

During takeoff, as the speed is in- 
creased, at relatively low trims, the 
forebody roach will pass beyond the 
second step, thus eliminating the jet 
pump action and relieving the afterbody 
pressures to approximately atmos- 
pheric. However, when landing at rel- 
atively high trims, the second step will 
be in contact with the water surface, 
and the ventilation of the afterbody 
must come from another source. If 
ventilation is not obtained rapdily, the 
bow will trim up under the influence 
of the downward reaction and the craft 
will leave the water. 

The minimum step provided in c, 
Fig. 14, to satisfy the momentum 
theorem, will permit the entrance of 
some air at atmospheric pressure to the 


region aft of the step, which will tend 
to relieve the down load on the after- 
body because of the water forces. For 
complete ventilation, a sufficient volume 
must be supplied to the region aft of 
the step to satisfy the jet pump action. 
This indicates that for a condition 
where afterbody suction is apparent, 
the negative pressures can be relieved 
by deepening the step to the point 
where an adequate amount of air from 
the chines can be ducted along the step 
to the afterbody (d, Fig. 14). 

Starting with a new design, and be- 
ing aware of the facts previously dis- 
cussed, it is a simple procedure to 
build a powered dynamic model and de- 
termine, in the towing basin, the re- 
quired depth of step to satisfy the re- 
quirements of afterbody ventilation. 
However, in many cases it has been 
found necessary to correct skipping on 
designs already built and often on those 
in mass production. Deepening the 
step in such case is practically prohibi- 
tive from a production and tooling 
standpoint. Because of the geometry 
of the hull bottom, the step can be 
deepened only by rebuilding the entire 
forebody to a lower baseline, raising 
the entire afterbody, or by moving the 
step aft. The latter method, in prac- 
tically every instance, is impossible, 
considering porpoising during takeoff. 

Most of the skipping in current de- 
signs is because, in the absence of 
adequate powered dynamic model tests 
during the initial design, the steps were 
located too far aft. And as a result of 
flight tests or later checks in the tow- 
ing basin, the steps were moved for- 
ward to obtain takeoff stability. For- 
ward movement of the step (as much as 
2 ft. in several designs) greatly re- 
duced the step depth and resulted in 
skipping in the majority of cases — 
where none existed before. For these 
cases, it is essential that some method 
other than deepening the step be used 
for supplying adequate ventilation. 

Aside from the example discussed 
above, it has been found, from testing 
models of new designs, that in many 
instances of high beam loading and 
length-beam ratio, the required step 
depth becomes excessive from consid- 


erations of hump resistance and aero- 
dynamic drag. Hence, it is desirable 
to use the minimum depth of step con- 
sistent with these requirements, and 
supplement the air supplied from the 
chines by direct ventilation through 
the bottom of the hull. This allows the 
supplementary air to be efficiently 
ducted to the particular region of high- 
est effectiveness. The design informa- 
tion is readily obtainable from tests on 
a dynamically similar model in the 
towing basin. 

Test Procedure 

A typical powered dynamically-sim- 
ilar tank model having a 17-ft. wing 
span and capable of self-propelled free 
flight is illustrated in Fig. IS. With 
this model it is possible to determine 
experimentally, in the towing basin, 
the free-to-trim tracks for the com- 
plete range of elevator angles and the 
correct step position for stability during 
takeoff, throughout the entire range of 
loadings and flap positions. Being dy- 
namically similar in all respects as to 
center of gravity, load, power, and in- 
ertia, the model will reproduce all 
oscillations of the corresponding full 
scale airplane. The power and controls 
are operated remotely and, prior to test- 
ing, the model is supported on a dyna- 
mometer and towed in the air. During 
these runs, lift and moments vs. angle 
of trim are determined for all flap and 
elevator positions. These values are 
then adjusted by stabilizer movement, 
control stop settings, leading edge slot 
position, etc., to match the full scale 
aerodynamic characteristics. Upon es- 
tablishing the basic hydrodynamic 
characteristics of the design for takeoff, 
it is then possible to fly the model and 
study the requirements for landing sta- 
bility. (These methods have been de- 
veloped over a period of years through 
extensive testing and development by 
Convair in close cooperation with 
NACA Hydrodynamics Section at 
Langley Field, Bureau of Aeronautics, 
Experimental Towing Tank Section at 
Stevens Institute of Technology, and 
various manufacturers of seaplanes. 
The methods were originally based up- 
on, and extensively developed from, 
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early experimental work done by the 
British 8 in the early ’30’s.) 

Fig. 16 shows the bottom view of a 
model hull in the vicinity of the step, 
illustrating a typical supplementary 
step ventilation duct assembly. The 
watertight air chamber is located di- 
rectly above the removable block carry- 
ing the step, and is ducted to the in- 
terior of the hull above the waterline. 
This arrangement allows steps of any 
planform, location, or depth to be ven- 
tilated to the chamber. Location and 
area of the vents may be altered at 
will by merely cutting the vent open- 
ings in the step block. 

In setting up the test program, it is 
important that the takeoff and landing 
stages be closely correlated. As pointed 
out previously, one may directly affect 
the other. Since the decision as to 
whether adequate ventilation shall be 
provided by step depth or supplemen- 
tary air is subject to many considera- 
tions, the tests should be so set up that 
the minimum requirement for both 
methods is obtained. This requires 
that the region in the vicinity of the 
step on the model be made easily re- 
placeable, as shown in Fig. 16, so that 
various positions and depths of step can 
be tested. A ventilation chamber 
should be provided, which covers at 
least half of the beam transversely and 
will open to the region aft of the step 
in any of the step positions. The ducts 
leading to the air chamber must be 
larger than any anticipated vent area to 
prevent throttling. 

For the landing configuration, a 
series of airborne runs are made, dur- 
ing which the model is trimmed with 
the elevators to the landing trim and 
landed by cutting the power to the tow- 
ing carriage. The landing trims should 
cover the entire angular range, from 
approximately 3 deg. trim to the stall, 
in not more than 2 deg. increments. 
Character, amplitude, and number of 
skips are recorded. If skipping is evi- 
dent prior to the stall, the step depth is 
increased and the series of landing re- 

Upon attaining stability throughout 
the range of landing trims, the takeoff 
range of stability is checked for the 
takeoff configuration. The airplane 
must be stable for the entire range of 
design center of gravity positions and 
gross weights. .8. 

Following of this procedure will as- 
sure that the airplane will be stable for ^ 
both takeoff and landing. If the design 2 
is one of a high performance craft and 





the beam loading and wing loading is 
high, it will be found that a very deep 
step is required to maintain stability. 
Tests should be made to determine to 
what extent the depth can be reduced 
by supplying supplementary ventilation 
to the afterbody. This will consist of 
a series of trial and error landings 
wherein the step depth and vent area 
are varied to the point where, for the 
maximum practical area of vents, the 
minimum depth of step is obtained. 
Since the chines will always supply 
some ventilation, the supplementary air 
should be supplied as near as possible 
to the keel. 

Upon obtaining the minimum step 
depth in this manner; it is necessary 
to recheck the takeoff condition for 
stable range and correct step location. 
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Fig. 17. effect of step depth 
on skipping characteristics. 


With the basic step parameters estab- 
lished, it is then possible for the Aero- 
dynamics and the Design Groups to 
weigh the overall merits of the shallow 
step vs. the deep step. If the question 
is a critical one, it may be necessary to 
obtain hydrodynamic hull resistance 
data for both configurations. An ex- 
cessively deep step may increase trim 
and resistance at the hump by as much 
as IS or 20%, which in some cases will 
make takeoff impossible. Conversely, 
a step that is too shallow, coupled with 
a low angle of afterbody keel, may 
increase the high speed planing resist- 
ance excessively — particularly for air- 
planes with very high getaway speeds. 

Design Criteria 

Conclusions regarding correct pro- 
cedure for designing a hull that will not 
skip, must through necessity, be very 
general, for each problem involves in- 
dividual considerations. Because of 
the interdependency between skipping 
and porpoising, the strictly quantitative 
analysis is obtained only from the com- 
plete similitude represented in the dy- 
namically similar model. From a com- 
pilation of a number of tests, both 
model and full scale, on various types 
of seaplanes, the following criteria 
have been well established: 

1. For satisfactory skipping charac- 
teristics without the use of supplemental 
ventilation, the step depth should not be 
less than 8% of the beam. 
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2. The V-type step (with apex 
pointed aft) is, in general, superior to 
the more usual transverse step from a 
skipping standpoint. 

3. Supplementary ventilation is very 
effective in eliminating skipping. Vents 
should be located directly behind the 
step in the afterbody flat, and as close 
as practical to the centerline. 

4. Supplementary ventilation ducts 
located in the vertical rise of the step 
are ineffective. 

5. Static ventilation to the interior of 


the hull is sufficient, and the ducts 
should be as straight and short as possi- 
ble, with no contraction. No appreci- 
able improvement is gained from pump- 
ing or ramming the air. 

For illustration, a typical example 
is presented — an actual case where both 
increased step depth and supplementary 
ventilation were studied on a j-scale 
dynamic model. Effect of increased 
step depth is clearly shown in Fig. 17, 
where the number of skips (a direct 
measure of severity) is plotted against 


the landing or contact trim angle. The 
basic airplane with a step depth of 4.6% 
of the beam is seen to skip quite vio- 
lently between the trims of 5.2 deg. and 
the stall at 10.7 deg., the number, of 
skips and the range of trims for the 
full scale airplane checking very 
closely. The full scale craft results are 
believed to be slightly conservative be- 
cause of corrective control available 
to the pilot, which can be accurately 
simulated only with the greatest diffi- 
culty on the model as a result of the 
time scale factor. In accordance with 
the dimensional laws of similarity, the 
events on the 4-scale model occurred, 
roughly, three times faster than full 

As the depth of the step is increased. 
Fig. 17 shows that the limiting angle 
of trim increases and the skipping be- 
comes less violent. For this particular 
craft, complete stability was not at- 
tained until the depth of step reached a 
value of 10.5% of beam. In other 
words, a 130% increase in step depth 
would be required. This value ap- 
peared excessive so the program was 
continued to determine the require- 
ments for supplementary ventilation. 

With the basic step block installed, a 
large supplementary air duct was in- 
corporated, which extended for the en- 
tire beam directly behind the step. 
With this installation, it was possible 
to close off portions of the opening and 
study not only area but lateral location 
of the duct. As stated previously, the 
area next to the keel was the most 
efficient. Starting with the total area, 
which gave a vent coefficient of 5.13, 
the area was reduced until further re- 
duction resulted in skipping. The re- 
quired minimum vent coefficient was 
determined as 2.38. 

C. = A. x 100/6* (47) 

where C. is the vent coefficient, A, the 

On the basis of these results, the 
obvious solution for the full scale in- 
stallation was to supply supplementary 
air behind the basic step, and this final 
installation in the full scale airplane is 
shown in Figs. 18 and 19. 

The designer should have little diffi- 
culty in preventing the hull from skip- 
ping if he makes adequate provision to 
get the necessary air to the center of 
the afterbody just behind the step, 
either by deep steps or ventilation. 
The deep step is nothing more than a 
somewhat inefficient air duct from the 
chine to the keel. If there is access 
to dynamic testing equipment, the de- 
signer will find that well-located direct 
venting, as determined from the dy- 
namic model, will be more practical in 
most cases and allow shallower steps 
giving lower aerodynamic drag. 
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STANDARDS ENGINEER 
STILL FACES HIGH HURDLES * 


T oo often in a busy engineering 
department, standards engineers 
are just tolerated or considered 
as overhead, necessary perhaps but not 
productive, so far as getting on with 
the main job is concerned. Engineering 
executives will generally agree that 
standardization has some value, yet 
argue that the benefits are too intan- 
gible and too far in the future to war- 
rant more than a low priority for 
standards work in comparison with 
today’s urgent tasks. 

If standardization is as important as 
many who have studied the problem 
feel, who is responsible for the too 
mild attitude toward it among our oper- 
ating managements? In considerable 
part it is felt that the responsibility 
lies squarely on the doorstep of the 
standards organizations and to a lesser 
extent on the standards engineer 
himself. 

Publicity should stress not only the 
positive side — the gains and achieve- 
ments — but also the negative side — the 
frequent high costs, inefficiencies, and 
inadequate technical quality due to lack 
of standardization. The burden of 
proof is on those backing it. 

We will consider a few examples, 
' some from Douglas experience, others 
contributed by engineers from other 
companies who have met with similar 
problems. 

Economy Through Redesign 

Take the story of the high strength 
internal wrenching bolt used on the 
Douglas C-54. These bolts were origi- 
nally designed by Douglas to conserve 
weight and space. The table below 
summarizes the price picture before 
and after standardization. The extra- 
ordinary decrease in cost is due largely 
to more efficient manufacturing methods 
and greatly increased production be- 
cause of wide usage resulting from 
standardization. During that process, 
design changes produced a stronger 
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By B. C. BOULTON, Engineering Divisional Staff, Douglas Aircraft Co. 

For greater general standardization effort, a definite need is indi- 
cated for more active support from engineering management — par- 
ticularly in the aircraft industry. In addition to presenting some 
examples of cash dividends and improvement in product quality as 
a result of standardization, the author notes trends in this important 
field slated to ease the problem of designing for production. 


and lighter bolt — the weight saving 
amounting to 8 lb. per airplane. 




Cost savings approximate well over 
$600,000 for the total contracts in- 
volved. It is startling that standardiza- 
tion of a single class of parts on but 
one type of plane should have such an 
economic effect. 


- f- — 1» 

Redesign of Douglas C-S4 internal wrenching 
bolt to this NAS standard resulted in a 
stronger and lighter bolt and saved company 
over {600,000 in entire contracts involved. 
Standardisation here resulted in larger pro- 
duction of item, thereby lowering cost. 

Next is an example of unusual in- 
terest, but for these other reasons — 
(1) it is an item used for years by the 
million without critical thought; (2) 
standardization has as its objective 
improved functional quality, cost reduc- 
tion being a by-product; and (3) the 
man who initiated and is conducting 
the work is not a standards engineer 
but R. R. Richolt, Lockheed hydraulic 
and mechanical staff engineer. 

The article which finally offended 
Mr. Richolt’s sense of design fitness 
was the aircraft ball bearing pulley. 
The development of over 300 special 
pulleys in current use similar to the 



AN210 series came about as a result 
of the latter's inadequacies. The most 
basic change is in pulley capacity rat- 
ings based on the limit load in the 
cable system. Resultant pulley load, 
with a safety factor of 2 and allowable 
bearing stress of the sheave material, 
determines sheave design. With the 
AN series, only the bearing was pro- 
tected by rated capacity and the sheave 
could be so overloaded as to cause early 
failure. To aid the designer in intelli- 
gent selection of a pulley for a specific 
application, with due regard for pulley 
and cable life, NAS standard drawings 
will contain two SN curves, one for 
the sheave and one for the cable. 

Bearings will be specially designed 
to meet pulley requirements. Hubs will 
project sufficiently to provide adequate 
clearance and will be wide enough to 
permit a much lighter double-row ball 
or needle bearing that will give more 
stability than the present single-row. 
An important feature of secondary con- 
trol pulleys for engine controls is pro- 
vision, in two sizes, of a ,625-in. bore 
to permit gang mounting on a tube. 
The proposal also includes pulleys ca- 
pable of being aligned within 2 deg. 
limits and locked, primarily for pro- 
totype and early production airplanes. 
The more efficient pulley design pos- 
sible when definite performance speci- 
fications are furnished saves about 40 
percent weight on flight control pulleys. 

Because it shows so clearly why a 
properly developed modern standard 
excels from both a quality perform- 
ance and production viewpoint, a sum- 
mary is given of NAS pulley develop- 
ment. The initial proposal was pre- 
pared by Mr. Richolt and a representa- 
tive of a bearing manufacturer; this 
was presented to the NASC Controls 
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Subcommittee, whose suggestions were 
incorporated; a design policy question- 
naire was sent to all aircraft companies 
for comment; then a conference was 
called of twelve leading pulley and bear- 
ing manufacturers. Their experienced 
representatives, working with two air- 
craft engineers, studied it in detail and 
made recommendations ; a special panel 
representing the three groups con- 
cerned was chosen to draft the final 
design envelope and performance re- 
quirements; and these have now been 
submitted to all aircraft companies for 
final comment and approval. 

Under the proposal, 20 pulleys cover 
all requirements and will not have to 
be supplemented except in minor de- 
gree. Their cost will be about the 
same as for AN210 pulleys. A large 
cost saving however will occur as a 
result of elimination of “specials.” 

In complete contrast to the preced- 
ing example is the case of standardiza- 
tion of the AC811 series of hydraulic 
fittings. The AC811 scries was origi- 
nally proprietary and made by one 
manufacturer. However, procurement 
demands were so great that several 
sources had to be developed. The diffi- 
culty was that the available drawings, 
as released by the Army, were not 
completely dimensioned ; critical di- 
mensions were specified by calling out 
a tool number. Much confusion arose 
in interpreting these drawings, and 
supposedly identical parts produced by 
different vendors differed. Finally 
Lockheed sponsored an NASC project 
to prepare a, set of standard drawings. 
Slight changes in design and tolerances 
made it possible to machine the fittings 
with standard tools on automatic equip- 
ment. The NASC proposal was pre- 
sented to the Services and resulted in 
WPD Directive 6-W-2. Large cost 
reductions resulted, as shown by the 
following typical parts: 


AC8II Straight Connector Fittings 





In 1944, Lockheed as a result of this 
work saved $406,000 over previous 
prices and greatly facilitated procure- 
ment. In this instance, standardization 
did not change functional quality but 
powerfully affected economic efficiency. 

Importance of intelligence in choos- 
ing a standard to meet design require- 
ments is well brought out in connec- 
tion with drawing revisions changing 
hose clamp usage on the Douglas C-S4. 
Instead of using more expensive and 
heavier AN748 clamps for all pur- 
poses, their use was restricted to fuel, 
oil, coolant, and hydraulic lines, which 
constituted 15 percent of the 1,000 



clamps employed, and at the suggestion 
of standards engineers, another type 
was employed for all instrument, vac- 
uum, de-icer, air vent, and drain lines 
comprising the remaining 85 percent. 
This decision saved some 50 lb. and $42 
on each airplane (or about $100,000 
total on the contract) as well as a great 
saving in installation time. 

A type of saving which standards 
engineers are constantly making is il- 
lustrated by the adoption of a type of 
hose clamp with a wide range of ad- 
justment. Wide variation in wall thick- 
ness of hose and consequent production 
difficulty in selection of the proper 
size of clamp, made this change impor- 
tant. Prior to converting to the new 
type, one North American aircraft 
model required stocking 30 sizes, which 
the new clamps cut to 7. 

It is appropriate to note that NAA 
standards engineers, as a result of 
sponsoring the NASC hose clamp proj- 
ect, were largely responsible for devel- 
oping and introducing the new clamp 
through assistance rendered the ven- 
dor in the form of engineering advice 
and testing. The same procedure is 
characteristic of the development of 
many valuable vendor products. 

Necessity of Cooperation 

Although only a few examples have 
been given of the countless available, 
they have been chosen to demonstrate 
the various ways intelligent standariza- 
tion brings about major improvements 
in product quality, lower product cost, 
and lower overall manufacturing costs, 
not to forget overhead costs, reduced 


procurement time, and greater avail- 
ability due to increased sources. These 
benefits are not intangible and not long 
range; they are here and now. They 
do not stop but are permanent gains 
paying dividends month after month. 

The fields for application of 
standardizing principle are rapidly 
broadening — not narrowing. The 
highly trained design engineer is enter- 
ing the picture to an increasing extent. 
While the need will remain for a 
specialized standards group in each 
company, there must be recognition of 
the necessity for some decentralizing of 
the standards function in engineering, 
for some participation by high type 
design personnel. The benefits from a 
standard are more than proportional 
to the quality and soundness of that 
standard. We need a budget of engi- 
neering hours, reasonable in amount 
but honored, and not grudgingly. 

Most important of all, top engineer- 
ing executives should make clear, down 
the line of organizational authority 
through the operating level, that, when 
the need arises, a design engineer 
should be assigned to standards work as 
a part of his legitimate activity so that 
he is not made to feel that he is neg- 
lecting his job and his company’s inter- 

What is the nature of the standardiz- 
ing process? The term, in popular 
conception, is frequently a misnomer 
and the cause of a prejudice that ham- 
pers standards work. Cooperation is the 
basic element in standardization. Stand- 
ards work involves pooling the varying 
knowledge and practical experience of 
able specialists. It serves to focus in- 
tensive thought on a particular prob- 
lem, and it brings about a consideration 
of all its aspects. 

In a new or difficult field, 90 percent 
of the effort may be expended before 
the actual work of drafting a standard 
begins. Discussions, however, crystal- 
ize thinking and assist in establishing 
basic principles on which sound design 
can proceed. Sometimes a year or more 
may pass before a concrete standard is 
evolved. 

Evident is a trend worth noting be- 
cause it is a partial answer at least to 
one of the chief barriers standardiza- 
tion has always faced — the fear, as our 
English friend, G. H. Nash, phrases it, 
which many able designers have of 
standardization. This is a feeling that 
once a standard has been set up it is a 
fixed, dead thing. Any study of recent 
standardization indicates that the con- 
trary is true : It is a progressive dyna- 

One of the broad trends in this work 
that has become increasingly evident 
within the last year or two is the en- 
largement of its scope. While much 
remains to be done in standardizing 
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From Eddie Stinson's 

STINSON HAS STOOD FOR 



SECURITY 


First Plane in 1926 

STRENGTH, STABILITY, 


From its stalwart steel framework all the way 
through to its “mirror finish,” the Voyager 150, 
product of Stinson Division of Consolidated Vultee 
Aircraft Corporation, is built to bring big airplane 
performance to the personal plane field. In the 
tradition of Stinson airplanes since the earliest 


Stinson plane of nearly twenty years ago, they are 
built strong and rugged to give luxurious security, 
ease of handling, and complete dependability. U.S. 
Royal Airplane tires, battle-tested on the Stinson 
“Flying Jeep, ’’cushion their landings on every kind 
of flying field from pasture lot to modern airport. 



RUBBER COMPANY 





Strong as a Stinson, too, 

ARE LIGHTER, STRONGER U. S. ROYALS 


U.S. Royal Airplane Tires, like Stinson 
planes, are engineered and built for 
strength, stability and security. From 
the first day that “U.S.” built tires for 
the “Flying Jeep,” they were made with 
bodies of rayon for the extra-strength, 
extra-lightness these fast-hopping planes 
demanded for their rigorous war service. 
U.S. Royals, specifically designed for 


rayon, set the standard for the service 
. . . led the way to new records of air- 
plane tire performance. 

For post-war Stinsons . . . for every 
type and size of airplane from two- 
seaters to super-transports . . . U.S. 
Royal Airplane Tires with bodies of 
rayon and of nylon are ready now to 
speed the air cargoes of peace. 
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simple or “element” parts, standardiza- 
tion of more complex parts and assem- 
blies opens another extremely impor- 
tant and relatively new field. Certain 
airplane components because of their 
nature have always been in effect stand- 
ards in that the same items are used on 
many types of airplanes. Such compo- 
nents are engines, propellers, wheels, 
tires, brakes, instruments, and many 
equipment items. Designers are accus- 
tomed to having these furnished, and 
with few exceptions accommodate the 
airplane design to their dimensional 
and functional requirements. 

However, other parts have, through 
precedent, always been considered as 
under the airplane designer’s control 
and are normally special for each air- 
plane. Owing to the aggressive action 
of the NASC Electrical and Hydraulic 
Subcommittees, these lines of thought 
have started to crumble in a number of 
places. It was found, in the case of 
circuit breakers, connector panels, re- 
lief valves, hand-pumps, and 4-way 
selector valves, that technical require- 
ments made it necessary to take cooper- 
ative action, through standardization, 
in order to secure proper function and 
quality. 

With other parts or. assemblies more 
intimately affecting the airplane, there 
is still the strong feeling that they must 
be tailored to the individual airplane, 
necessitating new design and new tool- 
ing in each instance. It is felt that this 
is a debatable assumption, that there 
are not a few instances where a really 
well engineered design would be suit- 
able for many airplanes. 

If a designer were given such a part 
as a standard he would make the neces- 
sary adjustments and compromises in- 
herent in the design process. The air- 
plane would not suffer, while the part 
in question, as a result of the thought 
of many engineers during its standard- 
ization, should be lighter, superior 

functionally, and better from the pro- 
duction standpoint than with individual 
design. With larger requirements, 
tooling can be more extensive and pro- 
duction cost less — sometimes only a 
half or a quarter. A large slice of de- 
sign time can be devoted to improving 
the arrangement and basic structure of 
the airplane. 

One of the striking developments of 
the recent past has been the broadening 
application of the standardization prin- 
ciple, sometimes without conscious in- 

An example of far reaching impor- 
tance is the work started by a subcom- 
mittee of the West Coast AWPC 
Under the chairmanship of Harold 
Adams of Douglas. This group, com- 
posed of leading technical specialists 
and designers from several companies, 
prepared a specification setting forth 


limiting environmental conditions — 
such as extremes of temperature, pres- 
sure, humidity, vibration, and dirt — 
for which aircraft equipment shall be 
tested. Four supplementary specifica- 
tions were being prepared to cover 
conditions peculiar to electrical, hy- 
draulic, mechanical, and heat ex- 
changer equipment. In addition, 
specifications were being written 
describing general methods of test to 
determine the degree to which equip- 
ment met limiting conditions. A num- 
ber of these specifications were circu- 
lated to airplane companies throughout 
the country, to equipment manufactur- 
ers, and to the Services for their com- 
ments. After completion of this work, 
technical subcommittees of SAE will 
prepare, as required, detail specifica- 
tions for test of specific items of 
equipment. 

That the results of this program, 
participated in by representatives of all 
interested parties, will have a marked 
influence on aircraft equipment de- 
velopment appears clear. The problems 



of the vendor are simplified. He has 
to meet one set of conditions agreed 
on by industry; not as many sets as he 
has customers. A known measuring 
stick is set up permitting an engineer- 
ing evaluation of his product. Uniform 
methods of test should allow accept- 
ance of test results made in many 
reputable laboratories and should go 
far to eliminate the present costly du- 
plication of testing. A definite incen- 
tive is given the capable vendor to 
improve the quality of his product. 

Another cooperative effort which 
promises to bear fruit has been the 
preparation of a new specification on 
spotwelding. Drawn up at the request 
of the West Coast AWPC by members 
of the Western Welding Committee, 
it was coordinated with, and approved 
by, all major aircraft companies. It 
was then presented to WCAB as rep- 
resenting industry’s views on a techni- 
cally sound specification for insuring 
quality production with reasonable re- 
quirements for control and qualifica- 
tion testing. The degree to which this 
proposal is incorporated in present 


Army spotwelding specifications may 
well determine the extent to which 
industry will go in preparing in a 
similar manner sound specifications 
covering a number of our basic air- 
craft manufacturing processes, guch 
cooperative standardization work offers 
possibilities for raising quality levels 
in production and reducing costs 
throughout our industry. 

An example of where the principle 
of standardization would perform a 
signal service lies in the field of mate- 
rials. Conventional data and criteria 
concerning material properties have 
proved entirely inadequate and some- 
times very misleading. 

For instance, it has become essential 
to know mechanical properties of many 
metals both at and after being subjected 
to elevated temperatures ; sometimes 
for functional design reasons and some- 
times because fabricating processes 
may be facilitated by employing ele- 
vated temperatures. An outstanding 
unsatisfactory criterion is that for 
elongation based on a 2-in. gage length. 
Knowledge of this property may be of 
prime importance, but the conventional 
information is often of little value. 

It is proposed that a national agency 
first secure industry agreement on im- 
portant criteria and methods of test 
to determine them. With these settled 
it becomes possible to obtain useful and 
accepted data through cooperative test- 
ing on the part of material vendors, 
users, and government agencies. 

The next step is assembling, in a 
carefully worked out standardized 
form, all the data regarding each 
material, including not only technical 
data but procurement information on 
sources, standard and limiting sizes, 
and tolerances. As this is done for 
material after material, there will 
gradually be built up a single authori- 
tative handbook containing, in one 
place, data that can be referred to with 
confidence by all concerned. 

In the coming years, there will be 
few subjects of as vital importance to 
our industry as materials. By stand- 
ardization of nomenclature, criteria, 
methods of test, and presentation of 
data, our industry can take a step of 
great importance in eliminating .dupli- 
cation of testing, also discrepancies in 
design values, often minor but nonethe- 

In the past year there has been a sig- 
nificant trend in standardization work 
which has made new demands and 
placed new and different responsibili- 
ties on those directing and participating 
in standards activities. This is brought 
about by the fact that aviation has 
assumed its place among the major 

Our industry’s requirements for new 
products, for precision manufacture, 
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and for small size and lightweight 
products, reliable under extremes of 
environmental conditions, forced tech- 
nical collaboration. Necessity for 
functional and dimensional interchange- 
ability of similar parts and equipment 
compelled standardization. The chal- 
lenge was accepted by SAE and NASC 
standards bodies. 

desire to do their utmost for the war 
effort, the industries, suddently called 
on to produce products for aircraft, 
activated their trade associations and 
technical societies through whom they 
had previously worked. We realized 
the need and value of this assistance 
but, equally, we saw the necessity for 
channeling it through established agen- 
cies already handling aircraft standards 
work — if confusion and delay were to 
be avoided. The solution was a series 
of interlocking subcommittees on which 
were men serving in a liaison capacity ; 
the objective was an integration of 

industries. 

In the electrical field, for example, 
the chairman of the NASC Electrical 
Installation Subcommittee was made 
a member of the SAE Subcommittee 
A-2 on aircraft electrical equipment, a 
body which included representatives of 
the American Institute of Electrical 
Engineers and the National Electrical 
Manufacturers Assn. Similarly, the 
two latter organizations had the same 
representatives on the NASC Subcom- 
mittee on which were also SAE repre- 
sentatives from Subcommittees A-2, 
A-4, and A-8, the latter two having 
jurisdiction over instruments and 
radio. Such a tie-up made possible 
great and rapid progress in the elec- 
trical field with no duplication of effort. 

Such dealings with other long-estab- 
lished industries and organizations call 
for a considerable degree of diplomacy 
and statesmanship. Judgment must be 

views and practices conflict with those 
of the older organizations. Only in 
our own field can we expect directly to 
control our work and standards; in 
their fields, other industries must exer- 
cise such control even though we use 
the products. However, through fore- 
sight and a broad viewpoint we can 
exercise a marked influence and effec- 
tive guidance with great benefit to the 
aircraft industry. 

One of the most interesting cases of 
such influence was in connection with 
the standardization of electrical graph- 
ical symbols. For many ycai’s the 
electrical communication, radio, and 
power industries had developed their 
own symbols, many peculiar to a single 
field, and had not been able to agree to 
a standard. Aircraft engineers had to 
interpret drawings from all three 
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stead at using one lor all applications, 

Douglas saved over 1 100,000 on C-S4 con- 
tracts, plus 42 lb. on each airplane. AN748 
(left) was used lor fuel. oil. coolant, and 

ameter damp (right) was employed on in- 


groups and in addition had their own 
symbols. A subcommittee of the 
American Standards Assn., charged 
with the task of standardizing these 
symbols, finally invited two representa- 
tives of the aircraft industry, including 
Warren Boughton, chairman of the 
NASC Electrical Subcommittee, to 
participate. Their advent greatly ex- 
pedited the work. It proved possible 
to secure agreement on, and to issue, a 
War Emergency Standard covering all 
fundamental symbols for the entire 

there was established a common engi- 
neering language, and thereafter wir- 
ing diagrams were intelligible to all. 

If a true picture has been presented 
it should be clearly evident that the air- 
craft industry must be represented by 
broad gage, technically qualified men. 
They must be big enough to submerge 
petty professional jealousies, to see that 
full credit, or even more, is given to 
other fellow’s accomplishments. It is 
just as evident that there must be 
harmony between standard bodies rep- 
resenting the aircraft industry. Care 
must be exercised by each to avoid 
encroaching on the other’s bailiwick, 
and each must be quick to support the 
other. 

Charles E. Wilson, president of GE 
and past vice-chairman of WPB, has 
said, "One of the really priceless divi- 
dends we derive from the past few 
years is a demonstration of the fact that 
industry can cooperate intelligently 
with government. Let us extend that 
cooperation indefinitely." 



Ranking high in importance to the 
war effort was the standardization 
work of SAE and NASC. Their efforts 
provided many specifications for ur- 
gently needed new materials where no 
recognized specification existed. Stand- 
ardization of aluminum alloy and steel 
tubing sizes, of extrusions, and of new 
rolled shapes, prevented shortages 
which could have been so critical as to 
threaten disruption of airplane produc- 
tion lines. Elimination of hundreds of 
special requirements not only largely 
stepped up mill production but resulted 
in substantial decreases in production 
costs. Scores of standard parts have 
been developed and improvements 
worked out on existing AN standards. 
Overall effort has been great and re- 
flects high credit on engineers through- 
out our industry who did it as well as 
on engineering management which 
authorized it. And it has not been easy 
for either the Working Committee of 
the Aeronautical Board or industry, 
due in large part to initial differences 
in approach to problems. Patience and 
understanding were present on both 
sides in these mutual efforts on the 
part of industry and the WCAB. The 
former came to appreciate better the 
problems of coordination between the 
Services and other Government agen- 
cies, and the problems of huge procure- 
ment which faced WCAB and had to be 
resolved. On the other hand, it is be- 
lieved that the latter came to appreciate 
the sincerity and technical competence 
of industry’s work and its value to 
them, thus acquiring an understanding 
of industry’s problems and viewpoints. 

Following Mr. Wilson’s thought, 
many of us would like to see this hard- 
won relationship develop into a genuine 
partnership between WCAB and our 
industry on standardization matters. 
We would like to see a further 
strengthening of the authority and 
technical respsonsibility of WCAB in 
handling standards work for both mili- 
tary services. The day may come, and 
before long, when industry is invited 
to have representatives on WCAB — 
and we may have ANI (Army, Navy, 
Industry) standards. 

Practical success of such a proposal 
requires maintenance of mutual con- 
fidence, of continued technical compe- 
tence and a broad viewpoint on the 
part of industry, and of an understand- 
ing appreciation of, and consideration 
for, industry's interests and problems 
by WCAB. It is difficult to appraise 
the potentialities in such a broad de- 
velopment for improving the technical 
quality of both military and commercial 
aircraft, for reducing their cost, and fbr 
simplifying stocking and maintenance 
work in the far flung airports of the 
world where our future commercial 
and military airplanes will be serviced. 
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Beech Marketing C-P Props 

For Low Horsepower Ranges 


Company is delivering line of 65-225 hp. positive-pitch airscrews 
fitted with manual or electric cockpit control. Minimum of mov- 
ing parts, and ease of installation are key features. 


I 1 ployed special controllable pitch 
propellers on engines in the 65 
to 225 hp. category in order to increase 
takeoff and climb performances of 
liaison craft. Made by Beech Aircraft 
Corp. of Wichita, these C-P airscrews 
are now on the commercial market 
under the series designation R-000, the 
smallest unit being adaptable to Con- 
tinental A-65 and C-75 engines and 
any similar engine with a No. 0 taper 
at the end of the crankshaft. Engines 
having a flanged-end crankshaft are 
not adaptable. 

In tests with the R-000 type, craft 
have shown an increase in climb, also 
a decrease in takeoff run, of about 
15 to 26% in comparison to those 
fitted with standard fixed-pitch air- 
screws. This model — the one used on 
the liaison planes — carries CAA Type 
Certificate No. 804. 

A second and larger unit is the 
R-200 series for engines of 150 to 225 
hp., having crankshafts with standard 
SAE 20-spline ends. This series has 
been tested on several experimental 
postwar craft, and also on the Grum- 
man Widgeon, Fairchild PT-19, and 
other types. 

Takeoff time from water for the 
Widgeon was reduced by Beech pro- 
pellers to 52.25% of the time required 
with fixed-pitch props, and ground run 
necessary for takeoff was cut by 30.5%. 
This unit, licensed under CAA Type 
Certificate No. 807, probably will be 


available for delivery this month. 
Electric control and constant speed 
governors will be available. 

Positive pitch control was adopted by 
Beech several years ago after company 
engineers found that this type of pro- 
peller offers optimum performance 
under all operating conditions. 

Blade pitch angle is continuously 
variable, within the operating limits of 
each model, and is under control of the 
pilot at all times. Licensed under Roby 
patents, the propeller has manually or 
electrically controlled pitch-changing 
mechanism. A small hand crank on 
the instrument panel is stated to easily 
change pitch on the manually con- 
trolled models, either when the engine 
is running or stopped. 

A feature of the installation is that 
no engine revision is required. On 
power plants equipped with the proper 
type of crankshafts, it is only necessary 
to bolt the pitch changing mechanism 
onto the front of the engine at the time 
the propeller is fastened to the crank- 

control can be located at any conven- 
ient spot where a reasonably straight 
drive to the pitch changing gear is 
available. 


Converting a manually-controlled 
Beech propeller to electric or constant 
speed control is possible by compara- 
tively simple modification. This per- 
mits progressive improvements. 

Pitch changing gear — operating only 
to change pitch position — requires no 
lubrication. The constant speed gov- 
ernor electrically actuates the pitch 
control mechanism. This permits its 
installation at the usual governor drive 
position on any engine, with a simple 
wiring harness connecting the gov- 
ernor to the electric pitch control 
mechanism and to the actuating con- 
trols in the cockpit. 

Weight of the R-000 propeller with 
manual control is about 30 lb. when in- 
stalled. Weight of the R-200 series 
varies considerably, depending on the 
length of the blades, which to date have 
been made from 73 to 96 in. disk dia. 
Including electric or constant speed 
control mechanisms, installed weight 
of these propellers will be from 60 to 
75 lb. 

Beech has other models in the design 
and testing stages and hopes to offer 
controllable pitch propellers in a com- 
plete line from 65 to 250 hp. in the near 
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OPEN HOME SALES SCHOOL 

FOR DEALERS-DISTRIBUT ORS 


By K. H. HOLMGREN. 

Associate Director, Aviation Institute of Professional Sales Training 

Already adopted by "big three" lightplane manufacturers and 
many individual operators, new correspondence course aims to put 
aviation merchandising on same level as that so successfully 
attained in other industries. 


T here is really a new day ahead 
for aviation if the enthusiasm for 
sales instruction being demon- 
strated by airport operators and their 
key supervisory personnel is any cri- 
terion. In the last 90 days alone, hun- 
dreds of the nation's aircraft distribu- 
tors and dealers have enrolled in 
courses of sales training prepared 
especially for them. 

The "big three" lightplane manufac- 
turers — Aeronca, Piper, and Taylor- 
craft — have adopted sales training pro- 
grams developed by the Aviation Insti- 
tute of Professional Sales Training, 
and they are pleased with the response 
of their distributors and dealers to the 
courses. The manufacturers and opera- 
tors realize fully that aviation cannot 
return to the haphazard methods of 
selling which existed at many airports 
before the war if the goals the industry 
has set for itself are to be achieved. 
Also, there will be plenty of competi- 
tion for airplane sales after the imme- 
diate demand for new aircraft is satis- 
fied. 

The trend toward more scientific 
methods of selling personal planes is 
seen as a parallel to the highly devel- 
oped sales programs which have been 
used by automobile distributors and 
dealers over a period of many years. 

These sales programs have been re- 
sponsible for a major part of the ex- 
pansion of the family car market in the 
country to a point where immediately 
before the war 52,000,000 people in 


15,000,000 automobiles spent $5,000,- 
000,000 annually touring the country, 
and more than 360,000 establishments, 
such as dealerships, repair shops, and 
gasoline stations did an annual business 
of $8,500,000,000 with automobile 

In other industries training has in- 
creased the sales production of aver- 
age salesmen 30-50 percent. In the 
case of a life insurance company em- 
ploying 450 agents, the total production 
of the group was raised from $20,000,- 
000 to $60,000,000 annually after train- 
ing. The sales production of an elec- 
trical appliance manufacturer was 
trebled. A furnace manufacturer’s sales 
doubled. Moreover, the records of the 
Chicago Milk Dealers’ Assn, show that 
the benefits of sales training are cumu- 
lative. From a 3% increase in sales 
production the first month, sales vol- 
ume of all salesmen of association 
members who took training increased 
to 19% by the end of six months. 
Similar results certainly should be 
obtained in the aviation industry. 

Discharged military pilots and others 
are planning to establish airparks, 
flight strips, and commercial flying en- 
terprises of all kinds, many in close 
proximity to existing airport service 
operations. This means that many of 
the established operators will be able 
to meet competition only as long as 
they are progressive and can continue 
to outsell their new neighbors. 

Airport businesses have increased 


from 1,800 to 3,000 in the last six 
months, and industry leaders say there 
will be 10,000 in the near future. Most 
of them will offer a variety of services, 
including aircraft sales and service, 
storage, flight instruction, and charter 
and passenger flights. Specialization 
has been evident only in the larger 
communities where it can be justified 
by a sufficient volume of business. In 
any event, the operators who plan to 
sit and wait for business to come to 
them, as some have been able to do 
fn the past, expectedly are due for some 
tough sledding to make ends meet. 

Military aviation men, with their 
eyes on their own airport businesses, 
have been quick to realize that they 
may be good pilots or mechanics but in 
many cases are woefully short on sales 
and merchandising. That is why so 
many of them are going in for spare- 
time study of the Institute’s general 
sales training program, "Developing 
Your Ability for Aviation Selling.” 

These Institute sales training courses 
grew from a realization that upon com- 
pletion of its war job, aviation would 
perhaps be more seriously affected by 
contract cancellations than any other 
industry. It had comparatively few 
professional-type salesmen or sales 
outlets before the war. Also, airport 
service operations, the focal point of 
the manufacturers' contact with the 
public, would require training and help 
of every conceivable nature to achieve 
real results in marketing an ever- 
increasing volume of airplanes, acces- 
sories, and services. Very often has it 
been said in this industry, “Now take 
Joe So-and-So who runs the local air- 
port — as a pilot you can’t beat him, 
but he certainly is no salesman”. 

That is the situation we hoped in 
some measure to correct when the 
Institute was organized in 1943 as a 
division of Aviation Associates, pri- 
marily a market research and consult- 
ing firm. Having determined that avia- 
tion needed a sales training organiza- 
tion whose staff was familiar with the 
merchandising problems of the indus- 
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try, we set about to create two definite 
programs : 

First, a correspondence course which 
operators could study at home during 
slack periods; and second, a program 
of personal training sessions expanding 
upon the home study materials and 
giving the dealers an opportunity to 
put their sales problems up for open 

One thought has been paramount in 
our planning. It is that introductory 
aviation sales training programs 
should present only selling principles 
and techniques proved successful' 
through the years by outstanding sales- 
men in other industries. These prin- 
ciples provide the foundation upon 
which all good selling is based, regard- 
less of the product or service being 
marketed. To assist in building a 
course adaptable to all phases of the 
aviation industry, the Institute secured 
the services of David H. Colcord, na- 
tionally known sales training consult- 
ant, active salesman for 25 yr., and 
author of many textbooks on selling. 
During the past 15 yr. he has trained 


thousands of salesmen for such com- 
panies as Greyhound Bus Lines, Col- 
gatc-Palmolive-Peet, Square D Co., 
Iron Fireman Corp., and others. 

The trend in progressive aviation 
sales management is to broaden the 
base of sales training courses, so as to 
include (1) more unselfish basic sell- 
ing and less selfish product-puffing, 
(2) more sales technique and fewer 
product technicalities, and (3) train- 
ing in how to sell many items in the 
distributor’s stock — not merely one 
line. Particularly is this broader view- 
point important in the case of airport 
operators, who must sell airplanes, 
storage, service, flight instruction, 
charter and passenger flights, and 
many other products and services to 
make a success of their businesses. 

The principles of salesmanship in- 
cluded in the texts of “Developing 
Your Ability for Aviation Selling” are 
equally applicable to all aviation prod- 

airport operators and dealers may have 
to merchandise. Slanting of the mate- 
rial to the specific needs of individual 


companies is handled through special 
sets of “self-appraisal” questionnaires 
which accompany each of the 24 
weekly lessons. 

Designed as a correspondence course, 
it involves salesman participation 
through solution of problems involving 
principles outlined in the texts, and 
incorporated are three major divisions : 
Pre-planning the sales interview, dra- 
matizing the interview, and developing 
sales personality. 

In addition to the “big three” manu- 
facturers, many individual subscrip- 
tions have been received from inde- 
pendent operators, military personnel, 
and others who are now engaged in, or 
are planning to enter, some phase of 
the industry. The list of subscribers 
includes presidents, sales managers, 
personnel directors, distributors, deal- 
ers, pilots, and repair station operators 
— indicating a growing awareness that 
improved selling methods will be not 
only an asset, but a necessity to meet 
competition in distribution of personal 
planes, parts and accessories, and 
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U se of aircraft which can be 
flown on # and off water is 
bound to increase tremendously 
as business and recreational flying ex- 
pand in the coming years. It is not 
intended here to add to the many 
estimates already published as to how 
many of these aircraft may be in use 
five or ten years from now, but it can 
be said that an extensive expansion in 
the use of waterborne aircraft seems 
inevitable for four principal reasons: 

1. The provision of a water flying 
base does not involve the heavy invest- 
ments that are needed to acquire land 
for an airport, clear it, grade it, install 
runways and drainage systems and, 
especially important, to maintain the 
plant in efficient, safe condition after 


it has been completed. The high costs 
of Iandplane bases often constitute ex- 
treme financial burdens upon the com- 
munity and in many instances have 
been prohibitive. 

2. Suitable water flying areas al- 
ready exist at or near the heart of 
almost every community and industrial 
or recreational areas to which people 
will want to fly. There are many thou- 
sands of these natural airports that can 
be put to almost immediate use. 

3. Interest in water flying was in- 
creasing steadily before the war. 

4. Aside from its high utility factor, 
water flying has attributes of fun and 
personal satisfaction that are unique 

It is in order, therefore, to consider 


the various factors involved in prepar- 
ing and improving suitable facilities 
for handling water aircraft. There has 
been a vast amount of planning in re- 
gard to airports for land-based aircraft 
and there should be commensurate at- 
tention to arrangements for planes 
which can take advantage of what so 
often have been called “natural” land- 
ing places — lakes, rivers, and sheltered 

Because almost countless natural ef- 
fective landing surfaces in the form of 
these lakes, rivers, and bays already 
exist — obviously without any grading, 
draining, runway, and other expensive 
preparations — and because of the low 
cost of providing basic handling fa- 
cilities to be used in conjunction with 


AVIATION, 


r, 1945 


By DONALD D. COOKE, Chairman, Seaplane Bate Committee, Seaplane Flying Assn. 

Large investments are not always essential to successful operation. 
So says this seaplane proponent, who first cites advantages of 
"ready-made" landing areas, then presents a detailed checklist of 
the necessary "makin's", together with all the pertinent "how-to." 


water areas, it may well be that in many 
areas top priority in development of 
aircraft bases should go to air harbors 
rather than airports. This applies to 
metropolitan areas (where close-in 
landing facilities are hard to locate un- 
less advantage is taken of water areas) 
as well as to communities whose funds 
may be limited. 

In any case, plans for aircraft bases 
in any community, large or small, are 
not complete unless they include maxi- 
mum utilization of available water 
areas. Development of water flying 
will be fundamental to the practical 
application of non-scheduled aircraft 
to our economic and social life. 

Classes and types of aircraft for 
which water bases are needed in- 
clude: Conventional twin-float sea- 
planes which have always been the 
most popular and numerous ; seaplanes 
having twin floats equipped with wheels 
to provide amphibious characteristics; 
boat type amphibians ; and flying boats. 
For each type consideration must be 
given as to whether large as well as 


light aircraft are to be accommodated. 
It will be noted in the following that 
certain facilities are suitable for light 
water aircraft only. 

The principal points to be considered 
in establishing a water aircraft facility 

1. Types of installations for hauling 
water aircraft out of the water ; 

2. Various kinds of beaching gear 
for use with ramps; 

3. Facilities for loading and dis- 
charging passengers: and 

4. Water conditions affecting instal- 


Types of Hauling-Out Facility 

Fixed Ramp. Ramps laid on solid 
fill arc highly satisfactory because they 
are less disturbed by ice conditions, al- 
though under certain circumstances the 
ramp-foot is sometimes difficult to keep 
clear of silt and sand if it rests on the 
bottom. Ramps should be surfaced with 
wood, because concrete will damage 
float keels, and they heed to be some- 
what wider (up to 50 percent) for 


hull type amphibians than tor seaplanes 

maneuverable on the water. The most 
satisfactory slope is about 1 to 9 and 
the minimum depth at the foot should 
be greater than the draft (with wheels 
down) of any amphibian the ramp 
might be called upon to handle. 

Marine Railway. Main advantage of 
a marine railway is that it is in many 
cases less expensive to build and main- 
tain than a ramp. It is less vulnerable 
to ice damage and no troubles are en- 
countered with fouling of the surface 
with slime as in the case of the ramp. 
It is particularly suitable in areas of 
extreme tides and where the banks are 
excessively high, since the rails can 
be steeply sloped in order to shorten 
the length of the haul. Its disadvan- 
tages are that it can handle only float 
seaplanes (except in emergencies) and 
no one has yet built one which did not 
require an attendant on shore to assist 
in hauling an aircraft out. 

The car of a marine railway should 
be constructed and the rails laid in such 
a way that the platform will have a 
maximum slope of 1 to 9 when partially 
submerged for taking on a plane and, 
further, will be level when at the top 
of the railway. Platform dimensions 
will vary, of course, with the size of 
the aircraft it is to handle. In the 
simplest cases, rails and cross ties can 
be laid directly on the bottom. A power 

platform and, unless the rails are laid at 
a comparatively steep slope, the ar- 
rangement should allow the winch to 
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haul the platform down as well as up. 

Floating ramp. Three types of float- 
ing ramps have been built in recent 
years. The first was built into the side 
of an old Navy ammunition barge, the 
deck hoifse installed on the barge being' 
used as a hangar. A section was cut 
out of the side of the barge down to a 
point just above the waterline and a 
ramp built from there to the deck. The 
ramp was extended outboard to a foot 
or two below the surface of the water, 
and the entire side of the deck house 
on the ramp side of the barge was re- 
moved to allow sufficient room for 
moving planes about on the deck. That 
side of the roof was supported by a 
cable on the suspension bridge princi- 
ple. A winch opposite the head of the 
ramp was available for hauling out, 
and a low float located near one end of 
the barge served for. landing and tak- 
ing on passengers. 

This installation was used for a short 
time by a seaplane service operating 
from a pier in the Hudson River off 
Jersey City and was later operated as 
Sky Harbor on the New York side of 
the Hudson at 155th St. It served as 
a complete small base in locations 
where it was not possible to set up a 
permanent unit and had' the advantage 


of being mobile as well as unaffected 
by variations in water level. 

The second type was the turntable 
ramp, two of which were built for New 
York City and installed at 31st St., and 
at Wall St. on the East River. It was 
primarily developed for discharging 
and taking aboard passengers and for 
fueling both seaplanes and amphibians. 
While it was not so used in either of 
these installations, it can be operated 
in connection with storage and mainte- 
nance facilities. This type of ramp has 
a welded steel structure, surfaced with 
wood, and depends for flotation on 
tanks at the outboard and inboard ends 
and midway between. By means of 
compressed air, the amount of water 
in these tanks can be varied to change 
the slope. A power operated turntable 
is built into the lower center of the 
ramp. Fuel tank, pump, and hose 
are incorporated in the structure. 

To receive a seaplane or flying boat, 
the outboard end is sunk until the 
waterline is at the turntable center and 
the ramp has a slope of about 1 to 8. 
The plane is grounded on the inboard 
half of the turntable disk and the ramp 
is then brought level by expelling 
water from the outboard tanks. The 
turntable is then rotated through 180 


deg., and when the plane is ready to 
get away, the outboard end of the ramp 
is lowered until the aircraft floats or 
pulls itself off by its own power. 

For an amphibian the procedure is 
the same. The plane is taxied onto 
the turntable with wheels down. The 
pilot holds the plane in position on the 
turntable with his brakes or engine 
until an attendant can block his wheels 
fore and aft for safety. The ramp is 
then leveled and the turntable rotated. 

The ramp, fastened to a pier or bulk- 
head by booms and cross chains, is 
particularly valuable for use at the 
head of slips or channels where there 
is no room to maneuver planes on the 
water. The ramp permits the plane 
to come straight in, at some speed if 
necessary, and to be safely snubbed, 
turned around, and launched. 

The third type of floating ramp is 
that built and used at Pine Orchard, 
Conn., by Franklin Farrell, Jr., and is 
suitable only for a float seaplane. It is 
a square float with an integral ramp. 
Fastened to a mooring, it is free to 
swing with the wind and, consequently, 
a plane can always be taxied directly 
up-wind onto the ramp. This means 
that the pilot can easily hit the slope 
accurately. Therefore, there need be 
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little clearance between the floats and 
sides of the incline. For takeoff the 
plane is pushed overboard, stern first, 
and brought alongside where the pilot 
and passengers board it. Servicing 
and work on the plane can be done 
conveniently, for gasoline, oil, tools, 
and miscellaneous equipment can be 
kept in a locker on the float. Its use- 
fulness, however, is limited to light 
seaplanes. 

Beaching Gear 

Two-Wheeled dolly for light sea- 
planes. This dolly, the original of 
which was built and used at Port 
Washington, consists of a pair of air 
wheels mounted on an axle shaped so 
that it lies close to the ground. Rec- 
tangular plates are welded to the axle 
at points the same distance apart as 
the float keels. A rigid handle, welded 
to the axle, projects outward at right 
angles similar to the tongue of a 
wagon. To put the dolly under a light 
seaplane, one man raises the tail to tilt 
the plane forward on the float keels, 
while another rolls the dolly under the 
aft end to balance the craft on the dolly 
so it can be pushed around by the tail. 

Boston Dolly. This unit takes its 
name from the old Boston Municipal 
Airport where it was first built and 
where the hangars are a considerable 
distance from the ramp. It is a steel- 
framed structure with rectangular 
wooden platform and four pneumatic 
wheels, the front pair steerable. In 
operation, the dolly is rolled down the 
ramp until only the inboard edge of the 
platform is above water. The plane 
grounds on the dolly which is then 
hauled up the ramp by winch or 
tractor. With an attendant steering 
the dolly it can proceed from that point 
under the aircraft’s own power. Dis- 
advantages are the fact that the plane 
must remain on the dolly until it is 
put overboard again, and that a plane 
so situated occupies somewhat more 
space in a hangar than normally. 

Christiansen Dolly. This type was 
an attempt to improve on the Boston 
Dolly by making it possible to pick up 
and deposit a seaplane while it is on 
land and thus require only one dolly 
for handling all planes. It consists of 
a rectangular steel frame hung close to 
the ground with four small pneumatic 
wheels mounted at each comer, the 


from pair steerable. Two steel chan- 
nels, lined with wood to form a V- 
shaped depression in which the float 
keels rest, lie on the frame but are not 
fastened to it. 

The plane is tipped back on its skeg 
castings and blocks placed under the 
keels at the bulkheads next forward of 
the skegs, then the craft is tipped for- 
ward and blocks placed under the skeg 
castings; this procedure is repeated 
until the blocking is 4 in. high under 
the skegs. With the plane tipped back, 
the dolly can then be wheeled into posi- 
tion, the channels placed under the 
keels and the ship allowed to tip 
forward onto the dolly. The blocks 
under the skegs are then loose. After 
moving the aircraft to its parking 
place, the blocks are placed under the 
skeg castings and the ship tipped back. 
The dolly can then be withdrawn and 
the ship allowed to settle down on 
blocks placed a few feet forward under 
the keels. From this position on blocks 
it is a simple matter to tip the ship 
back and put the dolly under it again. 

Disadvantages are that this dolly 
requires at least two men, it must be 
taken out from under the plane by being 
rolled forward, and the plane must be 
set down high up on the ramp. There 
is also the fact that the ramp must be 
wide enough to permit the dolly to pass 
the plane when the former is pulled 
back up the ramp. 

Edo Three-Wheeled Dolly. This 
type uses axle holes in the floats. Its 
frame is triangular with a wheel at 
each corner ; the front one is steerable. 
Immediately forward of the two rear 
wheels are two prongs which are placed 
in the axle tubes to lift and support the 
plane. The dolly lies between the 
floats, the from wheel being just under 
the propeller hub. By means of a 
cranking arrangement near the front 
wheel, tread of rear wheels and dis- 
tance between the prongs can be wid- 
ened or narrowed. By another crank 
the prongs can be raised and lowered. 
An adjustable support bar is pinned 
over the front wheel and a steering 
and towing bar is fastened to the front 
wheel frame. 

To pick up a plane, the dolly is rolled 
between the floats and the prongs 
cranked to the same height as the axle 
holes. The wheels are then cranked 
apart until the prongs enter the axle 


tubes and their shoulders butt solidly 
against them. The support bar is then 
extended up under the propeller hub 
and lashed to it. Finally, the prongs 
are cranked upward, lifting the plane 
a few inches off the ground, ready to 
be moved. Since the dolly has to pass 
under the spreader bars of the floats, 
the wheels must be comparatively 
small. Consequently, the surface over 
which they are to operate has to be 
relatively smooth. This dolly has the 
advantage of requiring only one man 
to operate it, and only one dolly per 
base is necessary. 

Caster Dollies. These are individual 
units, one per float, having a rectangu- 
lar steel frame with a small castering 
wheel at each corner. The end mem- 
bers are V-shaped and the float keels 
rest on them at the bottom of the V. 
To put a plane on this type, a tele- 
scoping lifting bar is placed between 
the axle tubes and a jack is used to 
lift first one float and then the other. 
The ends of the bar enter the axle 
tubes until the shoulders provided on 
the bar butt solidly against the tube 
ends. The clamp on the bar which 
holds it securely in this extended posi- 
tion is then tightened. A jack is 
placed under the bar close to the float 
chine and the float raised sufficiently 
for the dolly to be rolled under it. The 
float is then lowered to the dolly and 
the same process repeated on the other 

Like the Edo dolly this type operates 
satisfactorily only on relatively hard, 
smooth surfaces and can be used only 
under floats having axle tubes. It re- 
quires only one man to operate and 
allows tight packing of planes in 
crowded or small hangars. It is desir- 
able to have one pair of dollies avail- 
able for each craft in active service, 

, but one size dolly can be used under a 
wide range of sizes. 

To give adequate and speedy service, 
the beaching gear should be supple- 
mented by adequate passenger landing 
and refueling facilities which need not, 
however, involve tremendous invest- 
ments. A low float probably offers the 
best arrangement for these operations 
if the plane is not to be taken out of the 

The minimum practical size is ap- 
proximately 22 x 10 ft. If more float 
capacity is needed, additional units can 
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be added. It should have splash boards 
on the from and sides, all faced with 
old automobile tires or other means of 
protecting floats or hulls from damage 
when they come alongside. Painters 
attached to cleats or ring bolts should 
be provided at several locations around 
the float. The float should be moored 
in such a way that no obstruction 
which might be fouled by wings or 
struts is within 20 or 25 ft. of the out- 
board edge of the float. This means 
that a float with a width of 10 ft. 
should be breasted out from piles or a 
pier by booms and cross chains to pro- 
vide the necessary clearances. Access 
to the float is provided by a gangway. 

However, if there is no appreciable 
rise or fall of tide, low piles could be 
adjacent to the float. The most satis- 
factory type float incorporates steel 
drums for flotation and is so con- 
structed that the drums can be removed 
for painting or replacement, one at a 
time, through the deck while the float is 
in the water. An advantage of any 
float is that it can be hauled out in the 

Fixed Pier or Dock. Where the 
water level does not vary more than 2 
ft., a low pier or dock is quite satisfac- 
tory and inexpensive. It should be not 
less than 2J> ft. wide and should be built 
in the shape of an L or T. The piles 
are to be cut off so that they extend 
no more than 4-in. above the deck. The 
outboard face should be protected with 
tires or other bumpers as in the case 
of the float. In one case where quiet 
water was the rule, horizontal stringers 
placed along the face on 2 x 4s nailed 
vertically every 3 ft. served very well. 
A light dock must, of course, be taken 
up before ice forms in the winter and 
put down again in the spring; but this 
is not a difficult job. 

Moorings. One or two moorings are 
indispensible at any base, whether or ' 
not it has hauling-out facilities. Where 


the bottom is sand or mud, a 100-lb. 
mushroom anchor, and a sponge rubber 
or cork buoy connected by chain and 
tarred rope are ideal. 

Tender. Every base should be pro- 
vided with some sort of tender. If a 
plane goes adrift or its engine stalls 
or fails to start, a boat is essential. In 
most instances a row boat or skiff is 
satisfactory. In rare cases a power 
boat might serve better ; but when such 

be wasted in starting its engine and 
there is always the danger of serious 
damage from collision, especially if it 
is being operated by an attendant of 
questionable skill. 

Servicing. Buried fuel tank, power 

float are, of course! most desirable. 
Where such an elaborate installation is 
not feasible, a wheeled tank with hand 
pump and a long hose will serve. 

Conditions Affecting Installations 

Where the water level is constant, 
as in a dammed up lake, water aircraft 
base problems are simplest. A ramp 
or railway can be of minimum length 
and a simple pier or dock, or perhaps 
even a bulkheaded beach, will serve for 
a passenger landing facility. The 
problems are still comparatively simple 
where the rise and fall of the tide is 
less than 2 ft., as at certain locations 
on salt water on the eastern seaboard. 
Where the variation in water level be- 
comes large, however, the problems be- 
come more difficult, at least as far as 
the hauling-out facility is concerned. 

Often a marine railway is the only 
really satisfactory solution. In lati- 
tudes where ice conditions are encount- 
ered, floats or light piers must be taken 

be laid on solid fill or built of heavy 
enough construction to stand up. Rail- 
ways have advantages in this respect 


for the winter ice to get a hold on. 

Installations in rivers having an 
appreciable current as well as a varia- 
tion in water level require special treat- 
ment. Often some type of floating 
ramp facing down stream is necessary. 
Any base should be located so that 
there is protection against rough water 
and wind and yet enough water area 
for maneuvering, free of small boat 
congestion. A 3-ft. depth of water is 
sufficient except for large aircraft; 
perhaps less is required for bases de- 
signed to handle only lightplanes. 

Because seaplanes fitted with con- 
ventional (that is, non-amphibious) 
twin-floats were the most widely used 
of all water flying equipment preceding 
the war, the emphasis naturally was on 
the development of facilities best adap- 
table to handling and servicing that 
type. The flying boat was practically 
extinct, except for the big ocean air- 
liners, and the small amphibian was 
represented by only a few deluxe types. 

The emphasis may change, if small 
amphibians or planes on amphibious 
floats become more popular, but only 

ramps may be more suitable than 
marine railways. While a boat type 
amphibian can be handled on a marine 
railway, it is usually done only in 
emergencies, and ramps obviously have 
the advantage in. that wheel-equipped 
aircraft can be beached quickly and 
easily under their own power. 

In summary, a complete seaplane 

of a small boat, one or more moorings, 
a float or pier, a facility by which the 

or be hauled out, a hangar, and gaso- 
line tank and pump. The principal 

mercial base would be the number of 
moorings, size of floats and hangar, 
and the provision of a hard surfaced 
area between the hauling-out facility 
and the hangar for parking aircraft. 

The gasoline system, incidentally, 
should be arranged so that planes can 
be fueled at either float or hangar. It 
is important to remember, however, 
that a practical base may consist of as 
little as a float or pier, to which can be 
added, as desired, fueling facilities, a 
mooring, and a small boat. It is im- 
portant to note, also, that a seaplane 
can be moored safely out in the open, 
if properly secured, in most storms of 
less than hurricane intensity. 

There are two distinct advantages 
for the development of bases for water 
aircraft. They can, in most instances, 
be built by local labor of average skill 
with materials locally obtainable, and 
plans for use in the construction of 
different types of equipment are avail- 
able without charge. 
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Ex-G. I. Mechanics Topnotch 

After experiencing considerable 
tribulation because of the wartime 
civil mechanic shortage, Bill Ong of 
Kansas City hired three discharged 
AAF ground force men. This is what 
he says about the men, after three 
months’ experience: 

“We certainly are pleased with them 
and with the way they turn out the 
work. These fellows had been work- 
ing under enemy fire without proper 
equipment, and have had to use their 
ingenuity to the fullest extent. They 
have a very fine attitude, are cheerful, 
anxious to get ahead, and are really 
refreshing to work with." 

With the present increase in the 
number of small airports, there should 
be plenty of jobs for ex-Army men 
who have had diversified experience 
both with work on aircraft and with 
airplane engine maintenance. 
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New Voyager 150 Four-Placer 
Delivered by Stinson 


Higher-powered craft is development of earlier 125-hp. Voyager, 
with further refinements including new tail assembly. 




A new, faster, and more power- 
ful Stinson four-place personal 
plane, the Voyager ISO, is now 
being delivered, with more than $7,- 
000,000 in customer orders banked 
against scheduled production of 3,500 
planes of this type in 1945 and 1946. 

Tagged at $5,000, the new craft suc- 
ceeds the Voyager 125, and though very 
similar in layout, it incorporates many 
improved features as a result of ex- 
perience with the former model. Fea- 
tured is a new all-metal tail which gives 
increased maneuverability. A 150-hp. 
6-cyl. horizontally-opposed Franklin 
is stated to provide a top speed of 133 
mph. and a 125-mph. cruising speed. 
A 40-gal. fuel capacity permits a 500- 
mi. range, and service ceiling is put at 
14,000 ft. 

Span is 34 ft., length 23£ ft., gross 
weight 2,105 lb., weight empty 1,206 
lb., and useful load is given as 944 lb. 
At sea level, takeoff distance is placed 
at 550 ft., and landing roll at 230 ft. 
During a series of tests at the highest 
CAA designated airport in the U.S. — 
a field at Creede, Colo., 8,700 ft. above 
sea level — the new Voyager 150 is 
stated to have been airborne after a 
relatively short run. Other trials in- 
cluded flights over the _ Continental 
Divide as a further measure of the 
craft’s performance. 

It is stated that wing slots make the 
Voyager 150 spin resistant, and im- 
proved brakes assure greater landing 
safety. Among major assemblies in 
production by Stinson at Nashville, 
Tenh., are the fuselage, landing gear, 
and motor mounts. Company’s main 
plant is at Wayne, Mich. 


Specifications and Data 
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Here's Bumblebee 
Powered-Soarer 

Mounting small "kicker" which dispenses with need for towing 
equipment, this Nelson Aircraft auxiliary-glider is capable of mak- 
ing short powered flights. Featuring retractable tricycle landing 
gear and internally expanding brakes, craft is designed to sell for 
under $1,000 in kit form. 


D esigned especially for the soar- 
ing sportman, a new two-place 
auxiliary-powered glider is nmv 
undergoing flight tests by Nelson Air- 
craft Co., San Fernando, Calif. Head 
of the new company is Ted Nelson, 
veteran glider enthusiast, and vice-pres. 
is the well known William Hawley 
Bowlus, who designed the craft. 

Dubbed the Bumblebee, the design is 
entirely of plywood construction except 
for the hollow dural tail boom. A 
molded shell comprises the pilots' 
nacelle, and it is fitted with a Plexiglas 
bubble type canopy for maximum visi- 
bility. Instrument panel contains con- 
ventional throttle, choke, mixture con- 
trols, altimeter, and airspeed and rate 
of climb indicators. There is also a 
magneto ignition with impulse starter 
so that the 16-hp. Righter engine can- 
not at any time backfire, and there is 
a ratchet-wire starter mounted on the 
crankshaft enabling either pilot to stop 
or start the engine. The engine is a 
4-cyl. opposed 2-cycle type developing 
maximum horsepower at 3,500 rpm. 

An unusual feature of the Bumblebee 
is its manually operated fully retract- 
able tricycle landing gear, with steer- 
able nose wheel fitted with minature 
shimmy dampers. Both rear wheels 
have special cam action so. that they 
fold into the fuselage at the proper 
angle. They also have independent, 
internally expanding brakes, designed 
by Bowlus to faciliate taxiing. A con- 
ventional glider hook is fitted to the 
craft’s nose. 


Wing span is given as 47 ft,_ and 
wing area as 168 sq. ft. Overall length 
is 23 ft, height 5 ft., and weight empty 
465 lb. while 350 lb. are allowed for 
two passengers. Horizontal tail sur- 
faces have an area of 16 sq. ft., while 
vertical surfaces are 12 sq. ft. With 
3-gal. fuel capacity, craft is stated to 
have a 1J hr. cruising range at full 
throttle-, and it will cruise at 75 mph. 
On takeoff it will climb at an estimated 
38 mph. to an altitude suitable for soar- 
ing. The prototype was flown with a 
wood propeller, but later models are to 
have adjustable pitch propellers. 

It is stated that the Bumblebee will 
sell for well under $1,000 in kit form, 
and that anyone wishing to purchase 
the glider without engine will be able to 


do so, it being replaced by a weight 
to insure balance. 

Minimum storage and maintenance 
are claimed. Wings and tail surfaces 
are removable, and the glider may be 
hauled on a trailer by car. It is esti- 
mated that within six months produc- 
tion facilities will be ready to turn out 
the Bumblebee in kit, semi-finished, or 
finished form. 
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Company states that Continental-powered all-wood two-placer, 
soon to be in dealers hands, combines high speeds with spin-and- 
stall-proof safety features. 


C ulver’s latest personal plane is 
the Model V, a high perform- 
ance side-by-side two-placer now 
being put through its paces for the 
CAA at the company's Wichita plant. 

Of all-wood externally stressed con- 
struction, the new plane incorporates 
an electrically-retractable tricycle land- 
ing gear with Mooney power unit, plus 
auxiliary manual control, and a new 
Culver simplified control designed to 
give the craft inherent trim for best 


performance. It entails the basic inter- 
connection of wing flaps with the stabi- 
lizer, and included is a flight control 
dial indicating optimum setting for 
best performance. It is stated that such 
a control eliminates the hazards of 
cross-wind landings and also renders 
craft incapable of spin or stall. 

Although complete performance fig- 
ures are not yet known, the craft will 
have a guaranteed range of over 700 
mi. using a Continental fuel-injection 



engine of 85 hp. It is stated the Model 
V will be faster than the prewar Cul- 
ver, which had a 120-mph. cruising 
speed on a 75-hp. engine. Payload of 
the new plane is given as 80 lb. of bag- 
gage, 35 gal. of gas, plus pilot, pas- 
senger, oil, parachutes, and essential 
flight instruments. 

Other features include full flaps, 
factory built-in provisions for two- 
way radio, individually adjustable Air- 
foam seats, larger wheels, and also a 
wide, de luxe soundproof cabin with 
convenient entry. A newly developed 
Goodyear gas tank of Nylon and rub- 
ber permits fuel to be carried in the 
wing’s leading edge without danger 
due to wing deflection, and it is said to 
insure minimum change in trim as 
fuel is consumed out of the two tanks. 

A great deal of experience was ob- 
tained in mass producing this type of 
craft during the war, since the company 
was the prime contractor for the serv- 
ices for radio-controlled target air- 
planes of much the same layout as the 
new Model V. Several thousand of 
these pilotless craft were supplied, 
ranging up to 150 hp. The company 
states that demonstrators of the new 
models will be delivered to dealers in 
early. 1946. 
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Globe Mass-Producing 
Metal Side-By-Side Swift 

Fast new craft features hydraulically retractable landing gear and 
de luxe cabin appointments. Segmented construction has been 
designed for ease of repair and maintenance. 


P roduction of the new model 
Swift is already well under way 
at Globe Aircraft’s Fort Worth 
plant, and plans call for delivery of 
4,000 of these all-metal side-by-side two 
sealers by the end of 1946. The com- 
pany reports a backlog of over $10,000,- 
000 in orders. 

It is stated that about 3,600 tools and 
fixtures are required for turning out 
the Swift. The craft’s scmimonocoque 
segmented wings consist of center sec- 
tion, outer panels, tips, slats, ailerons, 
and flaps, with all components easily 
detachable for ease of repair or mainte- 
nance. The center section is attached 
to the fuselage by main and rear spar 
attachments. Gas tanks, of 15-gal. ca- 
pacity each, are fitted in center section 

a common trap on the craft’s centerline, 
permitting constant lateral trim. Outer 
wing panels are attached by three bolts 
(two at the main spar and one at the 
rear spar), and outer panel skins are 
beaded for added strength. Slotted- 
type all-metal flaps’ are statically and 
dynamically balanced. 

Composed of a forward and rear sec- 
tion, the fuselage is of conventional 
semi-monocoque construction. Cabin 
enclosure is a sliding, transparent panel 
disappearing into the fuselage walls, 
and it is easily opened at any speed 
in flight. Empennage is a mono-spar 
structure with Frize-type elevators. 
Leading edge ribs are formed of 
blanked sheet skin riv.eted to spars and 
skin. Trailing edges are formed strips. 
The left elevator has a trim tab fastened 
to an auxiliary spar forward of the 
trailing edge. 

A wheel and suspended pedal type 
control system is used, with elevators 
actuated by cables attached to the wheel 
and to a quadrant in the fuselage rear. 
From this point, push-pull tubes con- 
nect to the elevator control horns. A 
sprocket-driven chain from the control 
column is connected to control cables 
(supported by pulleys) and run aft and 
then outward to the aileron bell crank. 
Rudder control consists of two line 
assemblies connected to the pedals. 
From the link assemblies, cables are 
connected to a quadrant below the cock- 
pit floor. Control cables are attached 
to the quadrant and extend aft through 
the fuselage, guided and supported by 
pulleys to the rudder control horn. 
Each control surface is hinged entirely 
by ball bearings. 

The 12v. electrical system includes a 
spill-proof battery, engine-driven gen- 
erator, and avigation or position lights. 


Landing gear and flaps are actuated by 
a hydraulic system. All gear opera- 
tions arc stilted to be positive, with 
down and up locks for the gear. Flaps 
may be stopped in any intermediary 

for landing gear operation is included. 
Lights on the instrument panel indi- 
cate landing gear position, being di- 
rectly wired to the master switch. 

Landing gear shock is absorbed 
through full-size oleo spring struts hav- 
ing a 3J in. travel. Shear-web type 
nose ribs are used in the landing gear 

center section spar, with two auxiliary 
shear beams between two ribs, form- 

ment. Tail wheel has a hydraulic 
springstrut and is steerable through 
90 deg. 

Power plant may be a 4-cyl. 85-hp. 
Continental, or 6-cyl. 125-lip. Conti- 

burction or fuel injection. Starter, 


generator, and two fuel pumps are at- 
tached. The top half of the engine 

Dzus fasteners and lifting handles on 
the cowl front. The lower half is at- 
tached to the fuselage bv four bolts. 

Cabin width is given as 42 in. Seats 
and one-piece back arc foam-rubber 
cushioned. Upholstery is leather, and 
there is an ash tray and map pocket on 
each side of the cabin. Soundproofing 
consists of insulation more than 1 in. 
thick, covering the firewall, entire floor, 
and the side panels from firewall to aft 
end of the baggage compartment. The 
floor is completely covered by a felt 
rug. 

Wingspan is 29 ft. 4 in. and landing 
gear tread 9 ft. 9 in. Cruising speed 
is given as 125 mph., landing speed as 
about 42-45 mph., and cruising range 
6 hr. Rate of climb is stated to be 
about 750 fpm. at approximately 80 
mph. With about a 12 mph. headwind, 
the craft is stated to take off in 550 ft. 



AVIATION, De 


aber, 1945 


187 







Firebrand and Lincoln 

"Up" RAF Might |r|gg g|g 

the landing gear compartments. 




SPECIAL COLD FORGED PARTS • STANDARD CAP SCREWS • 
HARDENED AND PRECISION GROUND PARTS . SHEET METAL DIES 
FROM THE LARGEST TO THE SMALLEST . JIGS • FIXTURES . STEAM- 
HEATED PLASTIC MOLDS • SPECIAL PRODUCTION TOOLS • R-B 
INTERCHANGEABLE PUNCHES AND DIES • DIE MAKERS' SUPPLIES 




Whether your need is for hardened and precision 
ground parts to tolerances of two-tenths of an 
inch or two ten-thousandths of an inch, insist 
on an Allied product. During peace and war 
Allied’s hardened and precision ground parts in 
production quantities have been a standard of 
quality in mass production industries. Today 
Allied’s four superbly-equipped plants offer 
greater service than ever to manufacturers in 


the radio, home appliance, plastics, aviation, 
furniture, electrical, farm implement and other 
mass production fields. And mature business 
experience, economical production and deliveries 
on time make Allied service part of the firm 
foundation that manufacturing enterprises must 
have to bid for and hold quality markets. Write 
Allied today. This will entail no obligation. 
Allied engineers are always at your service. 


ALLIED PRODUCTS CORPORATION 


Department 30 
467 4 Lawton Avenue 
Detroit 8, Michigan 


Consairway War Experience 
Sharpens Convair Peace Designs* 


By JAMES B. REA, Engineering Test Pilot & Design Specialist. Plight Research Dept., 
Consolidated y el tee Aircralt Co rp. 

Like Kipling's East and West, manufacture is manufacture and opera- 
tions are operations. But these "twain" did meet when Consoli- 
dated Vultee launched Consairway — and today the many values 
realized by this wartime combination are proving a cogent influence 
in Convair's design of new air transports. 


U niquely, Consolidated’s war- 
time operation of Consairway — 
long-range over-ocean military 
air transport line — saw transport-air- 
craft manufacture and transport-air- 
craft operation combined under one 
prime organization. And this mating 
proved notable in providing distinct 
advantages to both. 

Consairway gave Convair the broad 
means of testing its craft and compo- 
nents in the most -exacting of opera- 
tions, thus directly integrating Convair 
design improvements; and conversely, 

benefits of close association with the 
factory. The two "clicked” as a team. 

This combination was, of course, 
dictated by the needs of war. But the 
comprehensive experience thus de- 
rived is now aiding in the designing 
for peace — by pointing up the features 
the peacetime air transport must have, 
together with the ways it can get them. 

First a few words about the Consair- 
way operation: Initially authorized in 
April 1942 to proceed with plans for a 
California- Australia line, it quickly 
required a program of Liberator con- 
versions to accommodate cargo and 
passengers. Then with increased oper- 
ations, a separate maintenance depart- 
ment, divorced from the factory service 
department, was required. Notable 
was the increase in engine utilization — 
up to 750 hr. before major overhaul. 

berized ignition leads, metallized cyl- 
inders, weatherproofing of propeller 
governors, employment of flexible ex- 
haust stack supports using the Lord- 
mount principle, also Lord-mounting 
of carburetor heat motors. To save 
time and costs, parts were pre-kitted 
prior to final engine assembly. 

Further credit for high utilization 
went to systematic servicing and main- 
tenance, with 100-hr., 500-hr., 1,000- 
hr., and 2,000 hr. checks prescribed. 
All such maintenance was primarily 
preventive. Propellers were kept in 



action as long as 1,750 hr. before 

Thus airplane utilization rose from 
but a few hours per day at the start to 
more than 13 hr. daily in the last year 
of the war. Ton-miles delivered per 
month steadily increased from 26,189 
per plane in Apr. 1942 to 259,300 when 
the war rounded off— nearly a 1,000% 
jump. Much of the high ton-mile per- 
formance can be attributed to high 
block speed. 

Notable, too, was the safety record, 


showing 2J yr. without a single fire 
in flight and but one serious accident, 
the latter entirely attributable to pilot 
error. As further proof, landings were 
consistently made with perfect safety 
at speeds far in excess of the old CAA 
maximum. Indeed, landing speeds of 
100 mph v and higher were routine. 

Convair-Consairway Advantages 

Facilities of the manufacturers’ flight 
research department were made avail- 
able to Consairway for accurate de- 
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termination of flight characteristics, 
performance, and cruise control in- 
formation. The development engineer- 
ing and production engineering de- 
partments at the factory have assisted 
in conversion problems, and helped to 
establish improved maintenance design. 
The manufacturer’s operations and 
cost analysis groups have suggested to 
Consairway improvements in operating 
technique. 

Many of the Consairway operations 
personnel had formerly been directly 
connected with shakedown flight test- 
ing, research flight testing, development 
engineering, or production engineer- 
ing; thus, they were far more familiar 
with their equipment than most opera- 

with the factory resulted in the slash- 
ing of the red-tape usually faced when 
operations information is requested, 
and because of this, detail design im- 
provements were made available before 
routine release. In addition, spare 
parts required by Consairway were 
easily obtained from the factory as 
well as from the factory-supplied main- 
tenance and service depots at the vari- 
ous military stations throughout the 
Pacific. Thus Consairway benefited by 
its inter-departmental association with 
the manufacturer. 

Nine-Point Check 

On the other hand, Convair design 
benefited by direct association with 
Consairway — for many reasons. Con- 
sairway provided a "proving ground in 
hand’’ with which to test, in scheduled 
airline operation, the latest improve- 
ments in design. A few of the advan- 
tages were as follows: 

1. Convair was able to check the 
flying ability of its airplanes under 
conditions analogous to those of com- 
mercial operation. 

2. Flight-crew reactions to Convair 
airplanes were directly reflected in 
design improvements. 

3. Passenger reactions and their sug- 
gestions were used to improve comfort 

4. Service information on engines, 
propellers, and other equipment not 
manufactured by Convair, were ob- 
tained from Consairway as a guide to 
future purchases and requirements. 

5. Data on cruising speeds, ranges, 
and fuel reserves, required for varied 
flight routes, were supplied to Convair 
designers by Consairway. 

6. Consairway also supplied Convair 
with information on conditions which 
might be expected in different sections 
of the world — conditions requiring 
specialized equipment to overcome 
service difficulties. 

7. Flight charts, and additional 
operating data furnished flight crews, 
were improved as a result of sugges- 



helped develop , produce , or flight-test craft 
employed, hence they had extraordinary fa- 
miliarity with equipment and belter perspec- 
tives of its needs. Photo shows chief flight 
engineer sampling oil following, 100-hr. check 

tions from Consairway operating 
personnel. 

8. Consairway supplied service in- 
formation which helped Convair reduce 
the time required for major overhaul 
on new designs. For example, sum- 
mary reports were sent to the factory 
after every 100-hr., 500-hr., 1,000-hr., 
and 2,000-hr. maintenance and service 
checks. 

9. Factors influencing the cost of 
airline operation were clearly brought 
to the attention of the designer. 

The manufacturing research depart- 
ment at Convair continually tested 
factory design improvements by use of 
Consairway as a “proving ground”. 
For example, Consairway tried out a 
new kind of sparkplug lubricant to 
keep plugs from seizing. Also, a new 
type of Lord shock-mount, for engine 
cowling and cowl flaps, was tested for 
less vibration. 

These and many other advantages 
have shown that the close interdepart- 
mental association between the factory 
and Consairway was of tremendous 
benefit to Convair. 

Factors Which Boost Demand 

Before discussing in detail the post- 
war design trends for commercial air- 
craft at Convair, let us consider the 
fundamental factors predicating them. 

These trends at Convair are based 
primarily on factors which increase the 
demand for air transportation. Six 
of these factors which obviously in- 
crease such demand are: 1. High 

speed, 2. maximum safety, 3. minimum 
charge to the customer, 4. maximum 
comfort, 5. high frequency of sched- 
ules offered, and 6. assurance that 
schedules will be completed on time. 


We have listed speed first because 
it is, without a doubt, the prime justi- 
fication for travel by air ; and it readily 
may be agreed that it is possible for 
older forms of travel to match all of 
these factors except speed. But even 
though speed is of prime importance, it 
should be remembered that the demand 
for higher speed reaches the point of 
diminishing return when the necessary 
charge to the customer increases with 
decrease in the power-loading required. 

Let us illustrate this point with an 
example : A potential airline passenger 
might be willing to pay §150 to fly non- 
stop from Los Angeles to New York in 
10 hr., while he might only pay §120 
to travel the same distance by train tak- 
ing three days and three nights. In 
this case he might feel that the saving 
of more than two days is well worth 
the extra §30. But, if he is asked to 
pay a still higher fare to make the flight 
in 8 hr., he may feel that the saving of 
two additional hours is not worth much 
additional charge. 

Second, the demand for postwar air 
transport is obviously a function of 
safety. Within the past few years, 
safety in air travel -has improved tre- 
mendously. This is evidenced by the 
fact that airline insurance rates have 
steadily decreased. But, much can be 
done to overcome the traditional and 
inherent fear of flying which many 
people still possess. This fear seems 
most prevalent in persons old enough to 
remember the early stages of aviation 
development, when pilots and their 
passengers were considered dare- 
devils. Maybe they were. But today 
one seldom hears a youngster say, 
“You'll never get me off the ground". 
This is usually the remark of an older 
person. 

An airline crash is still considered 
prime news by the public, and news- 
papers have capitalized on this .fact. 
But if the same number of people had 
been killed in an automobile or bus 
accident, the news usually excites only 
local interest. Thus, the increase in 
demand for postwar air travel is not 
only a function of improvement in 
safety; it is also a function of how 
well the public can be convinced of the 
fact that safety has been improved, and 
how well public fear can be overcome. 

The charge to the customer is one 
of the most important factors affecting 
the demand. If the fare can be made 
low enough to compete with the post- 
war railroad and bus fares, the shift to 

will be automatic. But the fare is not 
directly controlled by the manufacturer 
or the operator. Cargo and passenger 
rates must first be approved by the 
CAB. However, the charge can be in- 
directly controlled because, as the oper- 
ator becomes more proficient and thus 
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increases his investment rate of return, 
he naturally applies for approval to de- 
crease the charges to the customer. 

He does this for two reasons : Fir_t, 
he must survive competition; second, 
he must increase the demand for his 
service. The operator naturally looks 
to the manufacturer for new equipment 
with which to increase his investment 
rate of return and, as pointed out, an 
increase in rate of return will allow 
the operator to reduce charges to the 
customer and thus increase the demand 
for air travel. 

As for the demand for comfort, this 
also reaches the point of diminishing 
return as the cost of increased comfort 
rises. For example, cabin supercharg- 
ing, heating, ventilation, and sound- 
proofing, also services for passengers, 
extra space per passenger, etc., arc all 
items which increase passenger com- 
fort. But they also increase opera- 
tional costs by decreasing the allow- 
able payload. Thus, a compromise must 
be made between the demand for in- 
creased comfort and the demand for de- 
creased operational cost. Since the in- 
herent cost of comfort may be traced 
to the weight of the payload it dis- 
places, the manufacturer is constantly 
striving to decrease this cost by weight- 
saving comfort design. 

The remaining two items which we 
have listed, namely frequency of sched- 
ules offered and assurance they will be 
completed on time, are primarily con- 
trolled by the operator. Utilization of 
operating equipment, improved aviga- 
tional aids, and dependability of 
weather forecasts, are but a few of the 
important factors tending to improve 
frequency and assurance of schedules. 
Because these items are not actually 
controlled by the manufacturer, we 
shall not discuss them further. 

Influences On New Design 

Now for the trends themselves: In 
keeping with the policy of increasing 
the demand for postwar air transporta- 
tion, design trends for commercial air- 
craft at Convair primarily are based 
on: 1. Operational safety, 2. high 
speed, 3. comfort, and 4. maximum in- 
vestment rate of return to the airline 
operator. 

Design specifications chosen to give 
maximum comfort are, on the whole, 
independent of those chosen to give 
high speed, operational safety, and 
maximum investment rate of return. 
The airline operator usually dictates 
comfort requirements in accordance 
with the public demand for comfort on 
the particular route to be flown. For 
example, this comfort demand in long- 
range high-altitude operation is much 
greater than that for feederline low- 
altitude operation. The reasons are 
obvious. Convair’s postwar policy is 


to decrease the operational cost of com- 
fort and to furnish as much of it as 
the airline operator deems necessary 
for his particular type of operation. 

The problem of choosing design fact- 
ors which represent the optimum rela- 
tion between speed, safety, and invest- 
ment rate of return is not an easy one. 
CAA regulations dictate minimum 
safety requirements, and they also limit 
landing speed, the latter in effect limit- 
ing the maximum wing-loading for a 
given gross weight and a maximum 
lift coefficient. Thus, beyond this 
point, high speed cannot be obtained 
by increase in wing-loading; it can only 
be obtained by improvement in aero- 
dynamic efficiency or by decrease in 
the power-loading. Aerodynamic effi- 
ciency is constantly improving and, 
within limits, power-loading may be 
decreased at will. But, as previously 
indicated, the demand for high speed 
resulting from a decrease in power- 
loading soon reaches the point of di- 

CAA regulations also dictate mini- 
mum climb requirements. This in 
effect determines the maximum power- 
loading allowed for a given takeoff 
gross weight. Any lower power-load- 
ing may only be justified if the public 
demand for speed will support higher 
rates, or if it can be shown that an 



turn to the operator will result. Thus, 
it can easily be seen that the effect of 
CAA regulations on postwar design 
is far-reaching. For this reason it has 
been held important that CAB estab- 
lish postwar regulations before post- 
war airplanes have been designed and 
built. 

Almost everyone will agree that the 
war has accelerated aircraft improve- 
ments ; it has developed safer operating 
techniques, and it has given us more 
data and experience upon which to 
base an improved set of CAA regula- 
tions. The sooner these regulations 
are definitely established the easier it 
will be for the designer. 

Just as military designs at Convair 
were based primarily on specifications 
for maximum performance, so present- 
day commercial designs are based on 
specifications which accent maximum 
investment rate of return to the air- 
line operator. Let us explain what 
we mean by investment rate of return : 
When monthly direct flying costs and 
fixed charges are deducted from direct 
flying revenue, the remainder repre- 
sents investment return; when the re- 
turn is divided by the total airline 
capital, the dividend represents the 
investment rate of return. These 
thoughts may best be expressed in 
equation form, as presented herewith 
(center column, next page). 
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Postwar commercial designs at Con- 
vair have been established to make "j", 
the investment rate of return, a maxi- 
mum by proper choice of fundamental 
design factors. 

The factor Y represents the revenue 
rate, in dollars/ton-mile, charged the 
public; and as pointed out, it is only 
indirectly controlled by the manufac- 
turer and operator. This factor natu- 
rally varies with amount shipped and 
distance shipped, and it may vary with 
speed if CAB decides to allow higher 
rates for the higher speed traffic. In 
any case, it is not a fundamental de- 
sign factor and is not directly con- 
trolled by the manufacturer. However, 
it is essential that the manufacturer 
be kept informed as to the expected 
postwar rates because, as will be 
shown, these rates definitely affect the 
choice of design factors which give a 
maximum investment rate of return to 
the airline operator. Thus, it is very im- 
portant to the designer that CAB 
approve postwar rates quickly. 

Also, the fixed charge F, which in- 
cludes hangar rent, advertising costs, 
fixed salaries, etc., is not essentially 
within the aircraft designer’s control. 
It is true that the fixed charge is 
not entirely independent of the choice 
of fundamental design factors, such as 
wing-loading, power-loading, etc.; but 
for the most part, any dependence is 
secondary when compared with the ef- 
fect which these factors have upon di- 
rect flying costs, block speed, and pay- 
load. For this reason, the fixed charge 
will not be discussed in detail. 

Since factors such as X, V b , L, and 
U are very definitely a function- of the 
designer’s ability, it seems reasonable 
that commercial designs should be con- 
trolled - in such a way as to make 
Z = (Y-X)VbLU equal to a maxi- 
mum. By making Z (which may be 
called the manufacturer’s design fac- 
tor) equal to a maximum, the invest- 
ment rate of return to the airline 
operator will then be at a maximum. 

It is admitted that the utilization U 
is not an easy factor to evaluate, espe- 
cially for a new airplane which has had 
no service and maintenance experience, 
but it is. nevertheless, as important 
a design factor as is block speed, pay- 
load, or direct flying cost. Engine 
serviceability, quick change units, ac- 
cessibility for repair and maintenance, 
etc., are but a few of the important 
design items when striving to increase 
utilization. Of course, the actual utili- 
zation in service is dependent upon 
the operator’s ability, also upon the 
limitations of the particular air route. 
However, it is the manufacturer’s job 
to see that utilization potential is made 
as high as possible. 

Design specifications established to 
make the utilization potential a maxi- 
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mum do not necessarily interfere with 
those established to make Z' a maxi- 
mum, where Z' = (Y - X) V b L and 
(Z = Z'U). 

Obviously the choice of fundamental 
design factors, such as power-loading, 
wing-loading, fuselage size, etc., di- 
rectly affects the items in the formula 
for Z', and in addition, the optimum 
choice of these factors depends on the 
intended range and altitude of opera- 
tion. Easiest way to show the process 


- X)r b L v -p _ mvcj , nl „ 


X = total direct flying cents, dolinrs/ton- 
■nilc jMjObtained from an Air Trans- 



of decrease in fuselage size by decrease 
in fuselage cross-section. This causes 
some decrease in drag and an increase 
in the block speed V t . It also causes a 
decrease in operating weight empty, a 
decrease in the fuel required for a given 
range of operation, and consequently 
an increase in payload L for a fixed 
takeoff gross weight. Thus, since 


X 


ZS/hr 

VbL 


and since both Vt and L increase with 
decrease in fuselage size, the net ef- 
fect on Z' will be to increase with de- 
crease in fuselage size. 

For a cargo airplane the obvious 
limit to this process is reached when 
the fuselage cargo density reaches some 
value equal to the average density ex- 
pected for the particular operation, 

i.e., when the ratio 


Payload 

Usable Fuselage Vol. 

reaches a value such as 10#/ft. s In 
this case, since both V b and L in- 
crease with decrease in X, it is obvious 
that Z' will be highest when X is low- 
est. But this is not always the case: 


When power-loading is used as the 
independent variable, an entirely dif- 
ferent picture is obtained. Let it be 
assumed that the power plant size is to 
be increased over and above that neces- 
sary to meet minimum CAA climb re- 
quirements for the maximum takeoff 
gross weight. An increase in power 
plant size (decrease in power-loading) 
causes an increase in block speed, V b , 
and an increase in ?/hr. operating cost, 
but it also causes a decrease in pay- 
load L for a given takeoff gross weight. 
Thus V b goes up and L goes down, 
and the net effect upon X, which is a 
function of 

*/hr 

VbL 

is not obviously predictable. 

Even if the net effect were to slightly 
increase the direct flying cost X, it 
might still be advisable to go to the 
lower power-loading, for these three 
reasons : 

' 1. Even though analysis shows that 
X increases, investment rate of return 
might go up due to net effect of increase 
in V b upon Z'. 

2. Revenue charge Y, if established 
by CAB to be a function of speed, may 
not have yet reached the point of dimin- 
ishing return, in which case public 
demand for resulting higher speed may 
support an increase in revenue charge 
to the customer on the basis of speed 
increase alone. In this case also, net 
effect may be to increase investment 
rate of return even though X increases. 

3. Even though net investment rate 
of return, as computed from the for- 
mula for “J", remains unchanged, the 
operating payload factor will be higher 
on the higher speed airplane because 
people would rather ride on the faster 

To explain the first reason more 
fully: Airplane (A) may show a 
higher total direct-flying cost than 
does airplane (B). Thus, every time 
(A) carries one ton one mile it makes 
less profit than (B). But, if (A) de- 
livers enough more ton-miles per 
month than (B), it will show a higher 
investment rate of return to the oper- 
ator. This is especially true if the 
utilization factor is high. A simple 
example in arithmetic shows this very 
clearly, as follows: 

Airplane (A) may operate at a cost 
of 140 per ton-mile while airplane (B) 
operates at only 120 per ton-mile. If 
the revenue rate is 300 per ton-mile, 
this will mean that (B) will make 180 
each time it carries one ton one mile 
while (A), will only make 160. But, 
if due to higher utilization, higher 
payload factor, or higher speed, (A) 
can deliver 7 ton-miles in the same 
tune that (B) delivers 6, obviously 
( Turn to page 253) 
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AIRLINE EARNINGS PEAK 
SIX MONTHS OFF? 


T oday’s upward trend in airline 
earnings probably will continue 
until next summer. By that time 
the payloads of the air transport com- 
panies -may begin to decline rather 
sharply. And, as Wall Street observers 
figure it out, then will come the first 
real postwar test of whether or not the 
industry can increase, or even main- 
tain, its wartime earning power. 

Earlier this year many industry of- 
ficials felt that reductions in passen- 
ger fares, excess profits taxes, and mail 
rate reductions would cut 1945 profits 
under the record 1944 levels. But 
steady gains in traffic volume, as more 
planes became available, easily sur- 
mounted these obstacles, and increased 
profits for the industry again seem 
assured this year. 

Prices of airline stocks have risen to 
such heights that Wall Street brokers 
have closely followed the industry’s 
earnings trend for the past year, ap- 
prehensive that any interruption to 
the upward profits curve might bring 
considerable selling into the airline 
stocks. 

That’s why some Wall Streeters 
were a bit uneasy when the Civil Aero- 
nautics Board cut the airmail rate of 
the “Big Four” from 60* to 45* a ton- 
mile, retroactive to Jan. 1, 1945. Just 
previously, air fares were reduced 
around 5* a mile by the airlines. 

Yet the steady release of transports 
for the commercial runs has more than 
offset these adverse factors. Today the 
domestic lines have over 400 transport 
planes in operation; double the num- 
ber flying two years ago. And with 
this vastly increased seat capacity the 
average payload continues at better 
than 90 percent. 

However, the estimate is commonly 
heard in trade circles that the ratio of 
passengers to the number of seats will 
be sliding off by the summer of 1946 
and may decline to 65 percent by 1947 
when the domestic and international 
lines together may have more than 
1,000 transports in use. 

During the war the airlines haven't 


By RAYMOND L. HOADLEY, Financial Editor, "Ariation" 

Almost baffling has been the continued climb of transport 
revenues and stock prices— a climb that our analyst says may hit 
a ceiling as load factors decrease and financing for additional 
new equipment becomes necessary. 


had to pay too much attention to oper- 
ating expense and overhead. But with 
plenty of seats available once more, 
the time will come within the next 18 
mo. when regular peacetime conditions 
will prevail. Also by 1947 the common 
stocks of many of the airlines are going 
to be somewhat diluted as compared 
with 1939 capitalizations. At that time 
the industry will be right in the midst 
of financing new equipment through 
loans, bonds, and additional stock. 

In the meantime nearly all surface 
indications are bullish on the airlines. 
First and foremost among these is the 
excess profits tax situation. When the 
war broke out and heavy corporate 
taxation became the order of the day, 
it looked as if this fast growing indus- 
try would be hard hit. Its prewar 


earnings had not been large enough to 
establish an adequate tax base. So it 
first appeared that the industry not 
only would lose part of its flying 
equipment to the armed forces but 
would also have a large part of its 
earnings siphoned off by the excess 

But Congress seemed to realize that 
the industry had an unusually low 
earnings base and was acutely in need 
of building up its working capital. 
Also that the airlines were aiding the 
military forces through vast and far- 
flung transport operations on virtually 

The result has been that most of the 
airlines have little kick coming with 
respect to wartime taxation. Congress 
( Turn to page 251) 
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chromium-Nickel stainless steel. 


ile conditions. Here the table must be 


STAINLESS STEELS 

Most versatile of modern metals... their unique combinations of 
properties merit your consideration in designing for the future. 




Packaging the miracle drug 


penicillin . . . calls for completely ster 


the very acme of aseptic cleanliness 
easy to clean and keep clean. Hence, 


THE INTERNATIONAL NICKEL COMPANY, INC. 


67 Wall Street 
New York 5, N.Y. 
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Bellcrank Production Boosted 
By Switching Weld Location 



H OW SMALL-DETAIL FABRICATION 

economies can be effected is 
typified in this relocation of fillet welds. 
Changing from fillet applications at 
tight inside corners of Martin Mariner 
bellcrank assemblies to outside areas 
readily accessible to the arc welding 
rod (Fig. 1) resulted in elimination of 
production slow-down and afforded su- 
perior attachment strength of the parts. 

In the original design of the bell- 
crank assembly, consisting of two flat 
arms welded I in. apart on a cylindrical 
detail, the engineering drawing called 
for two fillets to be welded on the two 
inside comers in the T-in. space. It 
developed, however, that welding of the 
fillets was impossible because physical 
limitations of the process were over- 
looked in design of the bellcrank. 

Size of rod used in arc welding 
ranges from -fs to f in. and the diam- 
eter used depends upon the thickness of 
the parts to be welded to maintain a 
proper proportion between the base and 
the filler metal. Thus, in welding the 
bellcranks, 4 dia. rod was employed. 
The arc length, measured from the tip 
of the rod to the surface of the molten 
metal, is usually equal to the dia. of 
the welding rod. 

But because of the limited space, the 
arc could not be controlled, and this 
lack of control made it impossible to 
concentrate the arc in the two corners, 
as specified on the drawing. On most 
of the assemblies that were welded 
before the change, the arc was struck 
across the two arms. Consequently, no 
fillets could be formed, and the i-in. 
space became completely filled by the 
weld (a, Fig. 2). Although these as- 
semblies appeared to be satisfactory 
after welding, some were rejected on 
inspection because of insufficient weld 
penetration of the cylindrical detail. 
And in some cases, the cylindrical de- 
tail could be broken loose and turned 


independently of the two arm units. 

As a solution, the fillets were made 
accessible by relocating them on the 
other sides of the arms (6, Fig. 2), 


and since the outside surface of the 
cylindrical detail does not fit to any 
mating part, fillets welded on the out- 
side does not affect its function. 
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Production Costs "Clipped" With Clips 


U SE OF THREE SIMPLE Spring clips 

(Fig. 1) to stow the engine emer- 
gency crank on the Martin PBM Mar- 
iner, extensively cut manufacturing 
costs by eliminating a complex bracket 
arrangement (Fig. 2) consisting of 
numerous details. 

The three dips are identical, are 
bent up from 1025 cold rolled .028 
strip, and each is attached to the bulk- 
head with two rivets. Only other de- 
tail required is a small aluminum stiff- 
ening member, fastened on the other 
side of the bulkhead, to strengthen the 
loaded area. Installation time was 
held down by locating clips and stiff- 
ener so as to utilize existing rivet holes. 

Crank support arrangement used on 
tlie earlier planes was designed to hold 
two pranks. However, one crank was 
found to be unnecessary and was elim- 
inated in a subsequent stripping pro- 
gram to save weight. The only design 
change made on the bracket at that 
time was to bolt a block of wood to 
each assembly to fill the space left by 
the deleted crank. 

The old design involved consider- 
able expense because of the many dif- 
ferent operations entailed and the large 
variety of materials used. The brack- 
ets consisted chiefly of bent-up sheet 
metal details assembled by riveting. 
Two aluminum stiffeners, much larger 
than that used in the redesign, were 
needed to strengthen the bulkhead. 
And required for these metal details 
were shearing, sawing, burring, hydro- 
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and Bars are maintained and increased by advanced metal- 
lurgy and manufacturing processes. These finer bronze bear- 
ings and bars are avaijable in many different stock sizes from 
Authorized Bunting Distributors everywhere. Ask your Distrib- 
utor for Catalog giving complete listing. For Special bearings, 
to your own dimensions and alloys, write our factory direct. 
The Bunting Brass & Bronze Company, Toledo 9, Ohio. Branches 
in principal cities. 30 




BRONZE BEARINGS if BUSHINGS ☆ PRECISION BRONZE 
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press, forming, brake bending, drilling, 
anodizing, priming, and finish paint- 

The crank was originally cushioned 
by canvas padding laced to the metal 
brackets. Preparation of this padding 
alone, before assembly, required nu- 
merous operations such as laying out, 
cutting, folding, sewing, inspecting, 
waterproofing, drying, part number 
stamping, and piercing of lacing holes. 

Another costly detail was the fabric 
strap (three were used) which previ- 
ously held the crank in place by snap 
fastener. To make this detail, rolls of 
the fabric were marked and cut to 
length, after which the corners were 
cut off diagonally and waxed. Next, 
holes for the snap fasteners were 
punched on an air machine, and after 
the fasteners were assembled, the 
straps were stamped with the part 
number, inspected, and then sent to a 
stockroom. 

It was also necessary to mask the 
straps with tape to protect them while 
the assemblies were sprayed with 
primer, previous to installation. After 
installation in the plane, the masking 
operation was repeated on the assem- 
blies for the final finish coat. 

Addition of the wood spacers in the 


early change added woodworking and 
finishing operations. These included 
sawing the material to length and 
width, shaping, drilling two bolt holes, 
and spraying. After the usual part 
number stamping, the spacers were 
inspected and sent to stock. 

Another consideration was interde- 
partmental transportation — an impor- 
tant cost item in the manufacture of 
assemblies having numerous and varied 
dsgails. Cost studies showed that 71 
individual trips to various parts of 
the factory were required in the as- 
sembly and installation of the old de- 
sign upper unit alone, and whereas no 
similar study was made on the lower 
bracket, it was obvious that at least 
the same number of trips were in- 

In addition to the cost-saving factor, 
other advantages of the redesign were : 

1. Weight saving. The three clips 
and the single stiffener weigh only 5 
oz., whereas the original brackets, with 
the two stiffeners, weighed 13) oz. 
Though small, the difference — about 9 
oz. — represents an important saving in 
an overall weight-saving program. 

2. Accessibility. The crank can now 
be quickly removed from the clips and 
speedily replaced without the necessity 


of unbuttoning or re-fastening any 
straps. 

3. Reduction in paper work. Nu- 
merous routine procedures by various 
departments not engaged in actual as- 
sembly and installation of the brackets 
were eliminated. These included blue- 
printing, material purchasing, business 
machine parts listing, tool write-ups, 
stock records, requisitions, and other 
incidental procedures. 

And only two A-size engineering 
drawings were required in the new de- 
sign — one for the clip and one for the 
stiffener. The original design required 
two assembly drawings and 14 A-size 
drawings for the details. 

The original crank support provides 
a good idea of the expense involved in 
manufacture of a part made up of 
numerous details fabricated in scat- 
tered parts of the shop. Deletion of 
even one material or process, while the 
design is still on the drawing board, 
will substantially reduce the cost per 
part. Careful visualization of the man- 
ufacturing steps required to make a 
part, with an eye to elimination, rear- 
rangement, or combination of materials 
or process, will often reduce manufac- 
turing costs and release personnel and 
facilities for other work. 


Tube Clamp 
Features Jiffy Action 


E ase of maintenance and sim- 
plicity of design are notable in 
this new quick-lock tube clamp device 
developed at The Glenn L. Martin Co. 
As seen, the clamp is shaped like an 
inverted "S” and is fastened to the 
frame with a single screw. Tubing to 
be supported is placed in the open side 


of the curve, and a flexible clamping 
ring passes around the back of the 
base, over the top of the tubing down 
the front, then hooks under the curve 
at the front of the "S” to form a simple 
locking device affording rapid installa- 
tion and removal. 

The clamping ring — also serving as 


a shock absorber — can be made of rub- 
ber or other elastic material, and also 
suitable for use is a standard hydraulic 
seal “O” ring which has been rejected 
because of improper tolerance. Clamp 
proper can be molded from a fabric 
base phenol fiber material or fabricated 
from formed sheet metal. 
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CONSTANT DELIVERY 




ENGINEERS AND BUILDERS 
OF OIL HYDRAULIC EQUIPMENT 
SINCE 1921 
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Made of Mazlo Magnesium, 
this new lightweight seat, 
designed by Douglas Air- 
craft Company engineers, reduces the weight per 21- 
passenger plane by 147 pounds. Yet it costs but 
slightly more than half the price of the old type chairs. 
This savings in weight alone, can mean an added 
passenger, or the revenue on 147 pounds of cargo. 

Here's something to think about when designing 
tomorrow's passenger, cargo and personal planes. 
Magnesium alloys give the required strength and de- 
pendability, along with maximum savings in weight. 

American Magnesium engineers will gladly sit 
down with you and help you employ magnesium to 
best advantage. Write Aluminum Company of 
America, Sales Agent for American Magnesium 
Products, 1713 Gulf Building, Pittsburgh 19, Penna. 


PRODUCTS 


AMERICAN MAGNESIUM 

CORPORATION 
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Battle Veteran with a Bright Future 


This is a fighting Aeroprop, one 
of thousands used on Allied air 
armadas. With the war won, its 
battle performance now assures 
it an equally brilliant future. 

The lightness, strength, and 
simplicity of this General Motors 
propeller adapt it to the exacting 
standards of commercial use. Its 
automatic, constant-speed opera- 
tion, compact unit construction. 


and ribbed-steel hollow blades 
are among other Aeroprop fea- 
tures important to peacetime 
flight. 

The Aeroprop continues to 
benefit by intensive research, 
engineering, and production 
development. That means con- 
tinued improvement to meet 
changing needs. As it stands 
today, however, the war-proved 


Aeroprop represents basic 
achievements in propeller design 
and operation that will contrib- 
ute greatly to flying’s future. 



Aeroprop Advantages —Lightness for pay- 
load . . . Strength for safety . . . Simplicity 
foreasyservice. . . Faster Automatic Pitch 
Change for flight efficiency . . . Full Feath- 
ering for engine protection . . . Engineered 


eroprop 


AEROPRODUCTS DIVISION • GENERAL MOTORS CORPORATION • DAYTON, OHIO 




Facts 

demonstrate beyond question 
that Apex Heavy Duty Uni- 
versal Joints are stronger, 
lighter, will outperform and 
outlast any joint you can buy. 

The Reasons: Apex exclusive design 
balances the strength of the -yokes, 
block, and pins to provide greater 


static and operating torque, highest 
shock load capacity, lowest deflec- 
tion and maximum freedom from 
binding under overload. Apex ex- 
clusive cover (optional) seals lubri- 
cant in, seals foreign matter out, 
dampens vibration, minimizing fa- 
tigue and wear. More: it permits 
running Apex joints in corrosive or 
dust-laden atmosphere, in water, 
caustics, acids, etc. Apex joints won't 
throw oil, will not freeze at minus 
75°F. nor fail at plus 250° F. Sizes: % 
to 1 Vi". Style of barrels: you name it. 
Write for Apex Joint "Data Rule." 





Aircraft 

Universal Joints 


THE APEX MACHINE & TOOL COMPANY • DAYTON 2, OHIO 


AVIATION'S 

ENGINEERING 




SHEET NUMBER P-34 

CLASSIFICATION Construction 

SUB CLASSIFICATION Runway Length 


DETERMINATION OF RUNWAY LENGTH 
FOR DIFFERENT ALTITUDES 


I t is known, of course, that lift is dependent upon 
pressure on wing surfaces and that accordingly any 
variation in air density will cause a corresponding 
change in the lift obtainable at a given ground speed. 
The greater runway length thus required as the altitude 
of takeoff is increased — roughly one-fourth of the alti- 
tude — may be quite accurately determined from the 
appended graph. 




'Pretty 


The claim is proved. Lockheed Constellations will bring new 
world standards in air transportation to every country on every 
continent. In regular scheduled service first on these great airlines: 


AMERICAN AIRLINES OVERSEAS 
EASTERN AIR LINES 
FRENCH GOVERNMENT AIRLINES 
ROYAL DUTCH AIR LINES (KLM) 
NETHERLANDS INDIES AIRLINES (KNILM) 
PAN AMERICAN WORLD AIRWAYS 
PAN AMERICAN-GRACE AIRWAYS (PANAGRA) 
TRANSCONTINENTAL & WESTERN AIR (TWA) 


THE NEW AIRLINE STANDARD 
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T aking care of Hump aircrews, 
particularly those who flew the 
gasoline tankers, was such a full- 
time job that the likable Doc never got 
a chance to fly himself. So it was some- 
thing of an occasion when he went out 
one day to go over this same Hump — 
in a gas tanker at that — just for the 
ride. Despite some kidding he not only 
tried his parachute on for fit, he kept 
it on during what started out as a 
smooth uneventful trip. 

But, as happened so often, they ran 
smack into some dirty weather, so dirty 
in fact that the big four-engine con- 
verted bomber got whipped into a spin. 
Somehow, in the first violent twist, an 
emergency door popped open — and out 
popped Doc. But the pilots didn’t 
know it till after they'd sweated the 
plane back on an even keel and the 
crew chief made his way up to the 
flight deck, where he reported, in 
sepulchral tones: “Sir, that captain 
back there — he’s gone." 

Fortunately, Doc remembered to pull 
the all-important little rip cord, and 
luckily he landed in friendly territory. 
Within three days that inexplicable 
native grapevine reported him safe — to 
the immense relief of the pilots who’d 
lost him. Yes, he was on the way 
hack to the base, this latter item tak- 
ing just one month. 

So happened the pilots were on hand 
the day Doc returned and, being an ir- 
repressible pair, rushed up to him and 
after a very brief and hurried “glad to 
seeya back” wanted to know “Doc, 
what the hell was the idea of para- 
chuting out just because we were in 
a spin?” Think we were gonna pile 
up or something?" 

• Now that reconversion has come 
and maybe gone, here’s one with which 
to pass the time while waiting trans- 
portation to the poorhouse: Just find 
that little item a fellow requested of 
us tlie other day. All the man wanted 
was “a group picture of the ten most 
important people in aviation." 

• A recent survey reports that not one 
of the 300,000-odd military pilots need 
look for jobs in other fields if they 
want to stay in the flying game. Ninety 
thousand of the lads, says the survey, 
will want to stay in the service (have 
you met one yet?), and the remaining 
210,000 will find, among other oppor- 
tunities, that “10,000 new airline pilot 
jobs will be available by 1950.” Just 
what the boys are supposed to use to 
buy groceries for the next five years is 


ignored completely. Maybe they’ll eat 
up all the surplus K-rations, huh? 

• Friend just gave us a wonderful little 
vintage of 1917 vestpocket book titled, 
simply, How To Fly. Including glos- 
sary, illustrations, and marginal max- 
ims, it is 994 pages long. With great 
fascination we read the chapter head- 
ings — Theory; Grass-Cutting or Roll- 
ing; Hopping; Straightaway; Lcft- 
and Right-Hand Turn; Figure Eight; 
Volpiqueing and Volplaning." Right 
there we stopped, but puzzled only a 
moment before the meanings of those 
last two came back. That they “came 
back" was a jolt as we realized how 
many years its been since they were 

Move over Methuselah, the old Side 
Slipper’s come to hold yo' hand. 


• Woman’s work, it seems, is never 
done — especially in wartime. Friend 
tells how the cadets at one pilot train- 
ing school had great difficulty staying 
awake during the class in aircraft rec- 
ognition. They used the flash system, 
under which, in a semi-darkened room, 
photos of planes are flashed on a screen 
at speeds running up to a seventy-fifth 
of a second. The combination of quiet, 
darkness, and exhaustion from flying 
and physical toughening was often jus: 
too much — the students would begin to 
doze. So, when the instructor spotted a 
nodding head he’d quietly change the 
speed setting — get it down to a fifth of 
a second, which is a good, long look 
in such a course. Then, instead of a 
plane, he put in a slide of a gorgeous 
nude. Stimulation, he reports, was noth- 
ing short of miraculous. 
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Is three hundred -thousandths of an inch too far 
to go in selling or servicing a plane? 


Certainly there are plenty of points in a plane where 
you have to split a ten-thousandth of an inch several 
ways. But mirror-polishing the races of the ball bearings 
in the controls to within 3 hundred-thousandths of an 
inch . . . isn’t that carrying precision to the point of fanat- 
ical finickiness? 

This is your question. The answer has to be your 
answer. Fafnir only makes the bearings ... to the specifi- 
cations of aircraft engineers and maintenance men. It’s 
the way Fafnir has met those specifications to the last 
hundred-thousandth of an inch that explains why Fafnir 
supplies more aircraft ball bearings than all other bearing 
makers. And the trend seems to be for shaving precision 
finer and finer in more and more places in the mechanical 
operation of planes. 

In the matter of mirror-polishing the races of bearings 
within three one-hundred-thousandths of an inch, the 
answer is fairly simple. Anything less than such a finish 
permits quick wear and breakdown of an apparently ac- 
curate fit. The "fuzz” worn off acts as a lapping com- 
pound; races begin grooving. In no time at all there is 
enough looseness in that bearing to produce definite back- 


lash, flutter and generally sloppy control. Since that isn’t 
the sort of thing that plane makers and maintenance peo- 
ple want their customers to experience, they seem to feel 
that a little extra investment in precision finishing of 
control bearings is a good investment. 

However, as we said earlier, this business of how far to 
go with a hundred-thousandth of an inch is something 
you have to decide for yourself. But it might be a very 
good idea to ask your shop men for an opinion. The 
Fafnir Bearing Company, New Britain, Connecticut. 


FAFNIR 

BALL BEARINGS 

For Aircraft 
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REVIEW OF 


By A. HARRY CROWELL 

Registered Patent Lawyer 

F ollowing arc digests of some of the 
more interesting recent patents on 
aviation developments granted by the 
U. S. Patent Office. Mr. Crowell will 
gladly furnish readers with free informa- 
tion on approximate cost and procedure 
in applying for patents and trademark 
registration. Address inquiries to him, 
care Aviation, 330 W. 42nd St, New 
York City (18). Printed copies of any 
patents listed are obtainable at a cost of 
10c. each, directly from U. S. Patent 
Office, Washington. 
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CHECK THESE ADVANTAGES OF REVERE 
MAGNESIUM FORGINGS 



F ORGINGS, solid and cough by nature, are usually the strong- 
est- form of any given metal. Proof of this is the extensive 
use of forgings of light-weight magnesium alloys in military air- 
craft for landing gear components where impacc and other stresses 

Why not take advantage of this fact to lighten up the highly 
stressed small parts of your products with Revere magnesium forg- 
ings? By replacing castings in this way you can save either weight 
or space — or both — with no sacrifice of mechanical properties. 

It is sometimes thought chat because forgings cost more to buy 
they necessarily cost more to use. But in fact the opposite can 
often be true. Revere magnesium forgings have no abrasive "skin," 
no blowholes or hard spots to cause rapid wear on tools and 
appreciable waste of metal through scrap or rejects. 

They are precision made to close tolerances, leaving a minimum 
of excess metal to be machined away. Finished details can often 
be completely forged and machining eliminated at those points. 
In addition it is often possible to engineer several parts into a single 
forging, with a large reduction in assembly time. 

Revere offers you nearly a quarter century of experience in the 
volumeproduction of fine non-ferrous forgings. Revere forgings are 
available in copper, brass, bronze or aluminum, as well as in mag- 
nesium. A Revere Technical Advisor will gladly consult with you. 
There is no obligation. Just write to the Revere Executive Offices. 


COPPER AND BRASS INCORPORATED 

Founded by Paul Revere in 1801 
Executive Offices: 230 Park Avenue, 
New York 17. N. Y. 


Exploring the Unknown on the Mutual Network every Sunday evening, 9 to 9:30 p.m., EST. 
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Leaders Drive to Unify Our Military Forces; 
Affirmation Likely Despite Navy Opposition 

. . . Billion dollar airfield bill readied for signing . . 
Symington heads SPA; faster action seen . . . Advisor 
move to simplify control of N-S flying . . . CAA gage 
next 10 yr . . . Tour seen attracting 1,200. 

Unification of Army, 

Forces, and Navy under a 
gle Department of Armed 
Forces headed by a civilian of 
Cabinet rank Is favored by 
nearly all Army field com- 
manders, while being opposed 
by about half the Navy’s bat- 
tle commanders. Several bills 
to effect such unification 
pending before Congress, i 
affirmative action seems prob- 
able despite the battling as 
this is written. 

Both Army and Navy have 
proposed unification plans be- 
fore Congressional hearing 
committees. Navy Secretary 
James Forrestal's recommen- 
dation that the State Depart- 
ment be tied in with the mili- 
tary met pronounced disfavor. 

Army proposes that, under 
the Secretary of Armed Forces, 
there should be a Chief of 
Staff of the Armed Forces, 
and under him three Chiefs 
of Staff, for the Army, Navy, 
and Air Forces. Land, air, and 
sea powers would have equal 
status. The Navy would retain 
its Fleet Air Arm, and its 
Marines. 

The Navy is already essen- 
tially an air force in itself. 

Thus, under the Army’s pro- 
posal, there would be a sea- 
based air force: a land-based 
air force: and a ground force. 

Complications between the 
Naval air power and the Air 
Forces are foreseeable. The 
land forces would retain cer- 
tain specialized aviation, such 
as liaison, transport, and com- 
munications. Many authorities 
major ground 


eluding Marshall, Eisenhower. 
Arnold, and others, have t~ 
proved unification. Before . 
was President, Mr. Truman 
spoke for a single defense of- 
fice, but as chief executive he 
has not, at this writing, made 
any commitment. 

Billion Dollar Airfield 
Readied for SIgnin 
With the House following 
the Senate's lead (Nov. Avia- 
tion) . Congress has now 
passed bills providing for s 
national airport developmenl 
program to cost about one bil- 
lion dollars. The two bills were 
in joint conference committee 
' this writing and probably 
will be enacted into law 
press closing time. 

Senate trimmed the McCar- 
m proposal down to $750,- 
000.000, but the House sus- 
tained Rep. Clarence Lea in 

*T $1,300,000,000. The 

amount voted will be matched 
with equal sums 
. . ad spent 
period of about 10 yr. The 
program is designed to add 

' ’ 3,000 airfields ' 

isting 3,000, the latter to have 
:tensive improvements. Be- 
use most of the big fields 


forces will n 
that ‘ 


s by a 
aething in t 


but 


ture 

Main objective in the uni- 
fication proposal is the modi- 
fication of jealousies, duplica- 
tions, and misunderstandings 
by making all defense person- 
nel responsible and loyal to the 
same top authority. Duplica- 
tion in design, especially of 
aircraft for certain purposes, 
though never yet achieved, is 
desirable. 

Hearings were before the 
House Committee on Postwar 
Military Policy and the Senate 
Military Affairs Committee. 
Nearly all Army generals, in- 
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needed by air transport have 
been built, most of the new 
program is devoted to smaller 
fields for feeder and non- 
scheduled aviation. 

Symington Heads SPA; 

Faster Action Seen 
Surplus Property Admini- 
stration, responsible for policy 
' “ie disposal of mountainous 
surpluses, including about 
$10,000,000,000 worth of avia- 
tion products, is now headed 
by a single administrator, W. 
Stuart Symington, rather than 
the former three-man board. 

Instead of going to Congress 
for revision of the law, 
Symington is seeking quick 


possible; very few 
glnes can be sold for aviation 
use; other markets must be 
investigated; and normal trade 
must not be threatened, even 
if wholesale scrapping is neces- 
sary; more attractive sale and 
lease terms should be devised 
for disposal of plants; tools 
are moving satisfactorily, but 
should be cleared from plants 


RFC, which is charged with 
many duties other than sur- 
plus-property disposal, has or- 
ganized a War Assets Corp. 
which will take over RFC's 
disposal functions. RFC re- 
cently was given those cate- 
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gories of surplus formerly 
handled by the Commerce De- 
partment, and thus was being 
swamped. It is expected that 
WAC will facilitate SPA’S 
fast-action policy. 

Recent transfer of the 
Army-Navy Liquidation Com- 
mission, which handles all 
military surplus sales abroad, 
from FEA to the State De- 
partment, will have little ef- 
fect on ANLC’s operations. 
The transfer order permits 
Army and Navy to assign their 
•“ — s to the work, and the 
s are merely detailed to 
State Department Instead of 

SPA meanwhile announced 
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Get This Mew 


MAILED 


FREE 


ON REQUEST 


Designed and built for close precision 
work, the South Bend 9" Precision Lathe 
is the ideal lathe for the production of 
small, accurate parts, for toolroom work, 
and for use wherever exactness is essential 
in the working of metal, plastics, fibre or 


other machinable materials. 

Catalog 9-G illustrates in color all mod- 
els of South Bend 9" Precision Lathes, 
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SAVE TIME 


* 


. . . REDUCE COSTS 

by 

THIS 6-STEP MANUFACTURING PLAN 

When you call Kelletc into consultation on your present or postwar design and production 
program, you have the choice of any or all of these 6 services, in any combination your 
job requires: 

1 

Engineering Design, by a skilled staff of practical engi- 

2 

Tool Design and Manufacture, with ample facilities avail- 
able. 

3 

Photographic Reproduction for loft-template or direct 
manufacturing application. 

4 

Experimental Manufacture of single-item or pilot models 
in metal or wood. 

5 

Engineering Testing through mechanical and chemical lab- 
oratory evaluation. 

6 

And most important of all — 

Metal and Wood Manufacture, specializing in sheet metal and 
welded steel assemblies. 


A 


3 when you retain Kellett to work with 
you through some or all of those 6 steps, 


> if you had added 
thoroughly - trained, highly - 
specialized staff, and Kellett's 
modern plants, laboratories 
and testing equipment, to 
your own organization — 
without a penny’s increase in 
your capital investment. 

With 16 years of successful 
experience in the exacting field 
of autogiro and helicopter de- 



i, and 4 years of quantity production of 
,000,000 worth of metal products on prime 
sub-contract, Kellett is well prepared to 
cooperate with you. These 
6 steps may enable you to 
improve product and tool 
design— speed up production 
and to simplify reproduction 
operations — and assure the 
mass manufacture of simple 
or complex products de- 
veloped for industrial or con- 
•lyhtlinpttr. sumer markets. 


If you will simply write us to outline your design or production 
problems, we shall be glad to advise you specifically as to the 
ways in which Kellett may prove helpful in solving them: 
Write to Kellett Aircraft Corporation, Upper Darby, Pa. 

KELLETT- 

SUBCONTRACTOR 


★ 
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THE WASHINGTON 
WINDSOCK 
By BLAINE STUBBLEFIELD 




219 




From Inquiry . . . 


to Delivery . . . 


Michigan Seamless Service Is Personal and Fast 


Every inquiry gets prompt, personal attention 
at Michigan Seamless Tube Company. Realiz- 
ing the urgency of most requests under today's 
manufacturing conditions, our organization is 
trained to act quickly in interpreting your 
specifications or in developing the proper tub- 
ing to meet your need. 


And we have repeatedly demonstrated our de- 
pendability in living up to agreed-upon deliv- 
ery schedules. Our service carries straight 
through from inquiry to delivery. 

We invite an opportunity to discuss tubing 
applications with you. Write or wire us about 
your needs, or consult our nearest sales office. 



COLD-DRAWN SEAMLESS STEEL TUBING 

AIRCRAFT • MECHANICAL . PRESSURE • STRUCTURAL 


MICHIGAN SEAMLESS TUBE COMPANY 


SOUTH LYON 


MICHIGAN 
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viatlon are In the public 
Army and Navy both are 


Also in production, states 
Pres. C. J. Reese, are 7- and 
8-cyl. radials. Former is basic- 
ally the R-670 made during 
war and rated at 220-240 hp. 
Latter, to be used on feeder- 
liners made by a large manu- 
facturer, is rated at 525 hp. 

Meantime, Continental is 
working out final details of its 
plan to provide plane owners 
with a moderate-cost factory 
engine-rebuilding service. Pro- 
gram calls for coordination of 
such work through local dis- 
tributors, who would get usual 
discounts and commissions. 


A program "to insure the 
existence of an aircraft in- 
dustry capable of rapid ex- 
pansion to keep the peace and 
meet any emergency," has 
been proposed to the Senate 
Military Allairs Committee by 
the newly-formed Air Coordi- 


tions in support of research 
in aeronautics and allied prob- 
lems; (2) a program of air- 
craft procurement adequate to 
prove out developments and 
capable of rapid expansion; 
and (3) encouragement of 
private enterprise to produce 
military products free of dis- 
criminatory' tax, patent, and 
export, or other control not 
imposed on other industries. 


private and government agen- 

Mr. Truman's views, con- 
tained in a letter from Recon- 
version Director Snyder, called 
for: (1) A single full-time ad- 
ministrator with a full-time 
advisory board of scientists; 
(2) coordination to provide a 
balanced program; and (3) a 
uniform patent procedure, the 
results of federally financed 
work to become government 
property, available to all. Most 
scientific researches affect 
aviation one way or another. 
Ship New Continentals; Plan 
Engine-Rebuild Service 

DeUveries on its new post- 
war 6-cyl. lightplane engines 
have been begun by Con- 
tinental. The aircooled, hori- 
zontally opposed power plants 

the group of 4-cyl. 65, 75. and 
85-hp. models, however 100, 
115, and 125-hp. will be af- 
forded. Early next year, addi- 
tion of 6-cyl. models in 150, 
165. 185, and 210-hp. categories 
Is expected, states company. 


ing State, War, Navy. Com- 
merce Departments, and CAB. 
Accenting eight points, the re- 
port was written by a sub- 
committee on demobilization 
of the aircraft industry. 

1: Experimental versions of 
aircraft for military use must 
be thoroughly engineered and 
tested, ready for large-scale 


Military aircraft 


wind tunnels," said Russel G. 
Robinson, NACA's chief re- 
search coordinator, in a state- 
ment before Congress appro- 
priations committees. 

Over 300 NACA technical 
reports have been declassified 
for general availability in the 
aeronautical Industries. Rep. 
Clarence Cannon, chairman of 
the House appropriations com- 
mittee. recently argued .that 
aircraft manufacturers should 
be required to pay for basic 
work done by NACA. Dr. J. C. 
Hunsaker, NACA chairman, 
countered that the work is 
primarily for the military, and 
that benefits to commercial 




Helfcopte 


airframe reserve: Fort Worth, 
Kansas City. Marietta, Omaha. 
Tulsa, owned by War Depart- 




plants are in Chicago, In- 
dianapolis. Kansas City, Lock- 
land, Melrose Park, and South 
Bend, all Army owned. DPC- 
owned plants would be trans- 
ferred to Army or Navy. Rec- 


TAYLORCRAFTS 


Proeedur 


Aircraft Industries Assn, has 
proposed to Senate Military 
and Commerce Committees; 
(1) Congressional appropria- 




Eight-Point Program for Aviation Industry 
Offered by New Air Coordinating Committee 


> INDUSTRY MEMOS * 

engine flying wing bombers*°nre 
SSmSS 'for MtTauSfn^ 
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FOR YOUR INFORMATION 

Human Handbooks 
of Bearing Data 



For more than 50 years, Hyatt engineers 
have been literally "walking encyclopedias” 
of bearing information for manufacturers of 
machines and equipment, and their designers. 

During this time these men have accumu- 
lated a tremendous fund of technical knowledge 
of the application of Hyatt Roller Bearings. In 
this vast reservoir of experience, there may 
already be solutions to the mechanical obstacles 
that you encounter in the products you are de- 
veloping or improving today. Even if there has 
not been a problem to parallel yours, these 


highly skilled specialists are more than likely 
to bring up the right answer... one that will 
contribute to both operation and less costly 
designs. 

Consultation with Hyatt engineers is easy 
to arrange, involves no obligation. They are 
glad to come to you in a spirit of interested 
helpfulness and proud of the opportunity to 
work constructively with you in the selection 
of proper bearings for your products. Hyatt 
Bearings Division, General Motors Corpora- 
tion, Harrison, New Jersey. 


HYATT 
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Airline Seat Demand Rockets 25%; Route 
Mileage at New High; Get “Tide-Over" Planes 


and notes on far 


. . . To double ticket outlets. 


O. S. domestic airlines, re- 
lieved of priorities and ' 
on a free-enterprise basi 

heralded postwar expansion 
period. Currently they are 
being swamped with a 25 per- 
cent increase in passenger- 
space demand, and the ATA 
says it will be March or April 
before same-day reservations 
can be depended upon for 
transcontinent trips. Coast-to- 
coast bookings are running 
three weeks ahead, short trips 

The home air system wa 
increased 4,034 mi. in the firs 
three-quarters of this yea: 
bringing a new high total o 
66,971. Additions authorized 
by CAB involved seven 

minal changes. Largest sin- 
gle extension was on Delta 
Air Lines— 1,224 mi. AA has 
been granted an addition of 
653 miles. 

Meanwhile the Surplus 
Property Administration is al- 
locating military airplanes tc 
the airlines to tide them ovei 
until delivery of new equip- 
ment. One recent transaction 

1 Douglas DC-4 

nd five DC-3 type 
e airlines. Three 
he lines received 
i 10 O-53's 

total was 1U4, including four 
Lockheeds, and including allo- 
cations to foreign applicants 
and two non-carrier domestic 
concerns. This brings the 
total of two- and four-engined 
Douglases to 245 for domestic 
applicants, and 108 for foreign 
applicants. 

Domestic 
cities comprising 33 1/3 per- 
cent of the nation's population 
and 76 percent of its urban 
population, says ATA. Certifi- 
cated stops total 406, of which 
315 are in use. The balance 
suspended for war causes, will 
soon be in service. CAA es- 
timates that existing airways 
pass within ten miles of some 
308 cities which might be 
added to the network. 

Pending the time when the 
airlines will have installed 
VHP airborne equipment for 
use with the instrument ap- 
proach facilities built during 
the war on many civil fields, 
CAA is immediately erecting 
special equipment to facilitate 
instrument approaches at 
twelve major fields. This 
equipment comprises trans- 
mitters for direction finding 
stations, believed to be avail- 
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i in military surplus. Di- 

' carried in most airlini 
les. Installations will be 
Washington, New York, 
Chicago, Burbank, San Fran- 
cisco, Cleveland, Pittsburgh, 
ta, Dallas, Fort Worth, 
ouis. and Kansas City. 

ien airlines, municipali- 
and the armed forces 
up recently when the 
Army and Navy withdrew 
funds which supported 20 air- 




allocated 
type C-54's 8 
C-53s to th 
weeks later tl 
25 C-54's 


State Departmi 
British government. TWA, 
having made an extensive 

flight through Europe 

>rth Africa, was plan- 
ning to get started around *'■ - 
"rst of this month. 

PAA applied to CAB for per- 
lission to reduce immediately 
le trans-Atlantic fare 


this short notice would 
permit competitors to take ap- 
propriate 
requires 30 days between 


roltc 


eavlly d 


pended upon by scheduled 
operators. Thirteen of thi 
towers were continued in oper- 
by municipalities but al 
t said to be too high for 
of them to carry indefi- 
nitely. The Budget Bureau 
has been asked for a supple- 
mental appropriation for the 
purpose, and Army and Navy 


Status of Atlantic Services 
And Notes on Fares 
The three certificated Amer- 
ican flag trans-Atlantic 
lines are in operation and 
looking forward to expansion 
in Europe, North Africa, and 
the Near East. They 
operating converted Douglas 
C-54 (DC-4 type) airplanes 
while awaiting delivery of nei» 
and larger equipment. 

l Overseas Airlines were al- 
idy in operation at thii 
writing, with two and thre< 
round trips per week, rcspec- 
“ ~4A hoped its quota 


by agreeu 


the 


5 rate wSfb 


. Tht 
i effect by 




. resumed other 
would have to meet it. 

rican Overseas merely 
continued its wartime rate to 
London of $572. TWA fares 
had not been announced. 

one way and $675 round trip. 
Air Transport Command is 
charging $611. 

Panam officials told Aviation 
they feel that low fares de- 
pend strongly upon frequency 
of schedule. They say that 
with big airplanes and fre- 
quent trips they still hope to 
establish a one-way rat ' 
$100 between the U. S. 
Europe. Hourly departures by 
all three operators regarded 
as a future possibility. 

UAL Brief; WAL Dissent 

United Air Lines recently 
filed a brief with the U. S. 
Court of Appeals for the Dis- 
trict of Columbia asking that 
CAB's award of the Denver- 
Los Angeles route to Western 

manded to the Board for "pro- 
cedure consistent with the 
Court's opinion." UAL reit- 
erates its contention that pub- 
lic interest requires this rout: 
to be part of its transcontinent 



ited by West 
t under 


and 


than 50,- 

000 persons a year would have 
to make a change of planes at 

The brief quotes the CAB 

iaminer: "... a transcon- 
tinental operator could clearly 
give better service to through 
passengers, which will account 
for about 85% of anticipated 
traffic. . . UAL attacks the 
Board’s conclusion that the 
two airlines will execute a 
passenger interchange agree- 
ment, or "even the conclusion 
of a probability that they will 
so. There is every reason 
believe that negotiations 
ween the two competing 
carriers would result in dis- 
agreement.” 

Meanwhile, Western Air 
Lines has filed dissent with 
the recommendation of CAB 
examiners that WAL be cer- 
tificated as far north as Ed- 
monton, and that Alaska Air- 
southward from 
_ 3 Seattle. WAL 

has been operating to Alaska 
under an Army war contract. 
Company takes no exception 
to the recommendation that 
Northwest Airlines be certifi- 
cated to Alaska and the 
Orient via Edmonton, because 
it estimates enough traffic to 
justify its own proposed serv- 
ice north to Alaska from Great 
Falls, and feels that it can 
offer Northwest the kind of 
competition required in the 
public Interest. 

Chicago Selects New Port; 

Newark Field Reverts 

Douglas Aircraft Co.’s field 
northwest of Chicago is re- 
ported selected by the Windy 
City as transcontinent and 
transocean terminal. It's stated 
field will handle 360 plane 
arrivals and departures hourly 
after improvement at cost of 
$40,000,000. 

Meanwhile, word comes that 
control of Newark, N. J., Air- 
port is to revert back to city, 
with commercial flights sched- 
uled by four airlines. AAF 
will retain several hangars for 
limited operations. 

Mail Rate Decision is 45? 

A mail pay rate of 45c. per 
ton-mile for American, East- 
ern, TWA, and United Air 
Lines is CAB’s final decision 
in its show cause order to the 
"Big Four.” Last Jan. 1, CAB 
proposed reduction in rates 
from 60c. to 32c. An amend- 
ment later changed the pro- 
posal to 45c„ partly in re- 
sponse, it is presumed, to 
airline reduction of passenger 

The 45c. rate is retroactive 

) Jan. 1. Harllee Branch, 
Board member, wrote a sep- 
opinion in which he said 
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the possibilities of this 
proved-in-service Stainless Steel for your products? 


If steel is to be part of your product, consider the ability of stain- 
less steel to do a better job . . . and if stainless is your choice, 
make Superior Stainless Strip Steel your first specification. 
• The complete range of Superior Stainless types and grades, pro- 
duced by specialists to high precision standards, is discussed in 
detail in our new 28-page Brochure. May we send you a copy? 

ftqMffarfllCMl CORPORATION 



;ylvania 



Tag line for Today! 


From now on thousands of tons 
of commercial freight and express 
will fly. Raw materials, finished 
goods from our factories, produce 
fresh from our farms, will move 
by air to markets of the world once 
impossible or impractical to reach. 


Working with the airline! 
make possible these vastly expa 
ed operations are manufactu 
in many fields. In the field of c< 
munications and other electrt 
equipment, Western Electric c 
tinues to lead the way. 


Buy all the Victory Bonds you can — and keep them! 

Western Electric ®1I 

RADIO AND OTHER ELECTRONIC EQUIPMENT FOR A WORLD ON WINGS 
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You can lie Sure of Uniformity and Quality when 
you Specif/ Me I 


Extra care in production control assures uniformity and 
quality in all classes of Globe steel tubes. Unvarying 
quality is safeguarded and production methods and 
materials exactly controlled by one of the largest and 
complete chemical and physical laboratories of its kind. 
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DESIGNED FOR 


’ UNIQUE LAMINATED 
r BRUSH TYPE CONTACTS 

. . . Low and constant 
contact resistance. 


1 


■gn 


✓ ' MAKE BEFORE- 
BREAK CONTACT 

Action . . eliminates transfer 
"click" interferences or 
circuit interruptions. 


MICROPHONE AND THERMO-COUPLE SWITCHING CIRCUITS . . . 


and other extremely low power control applications 


The Struthers-Dunn a-c operated Type 91XBX100 Relay 
has double-pole double-throw, make-before-break contacts 
that are especially designed for handling milli-volt, milli- 
ampere, and milli-watt loads. Each moving contact consists 
of six laminations. The long sliding motion of the six 
contact surfaces results in extremely low and constant con- 
tact resistance, thus assuring electrically smooth perform- 
ance — a "must" in audio frequency or recording instrument 
switching circuits. 

The metal mounting plate acts as a shield, isolating the 
magnetic structure from the contacts, minimizing the pos- 
sibility of induced a-c hum in the contact circuits. 

Operating coils are available for use on standard voltages 
up to 230 volts a-c, 60 cycles. 



STRUTHERS-DUNN, Inc., 1321 Arch Street, Philadelphia 7, Pa. 



Struthers-Dunn 

5,312 RELAY TYPES 
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'Balling out 
is a 


a tube 


Our business is bending tubes. It’s an exacting, intricate 

j ‘tiil7: U f’ts“ aT be made 80 accurate ,hal 


7&ZS2VZ as. 


This is an impoi 

is placed in a die and steel ball's of uniform diarr..... 

is a counter part of every other tube in the same lot. 
This is a typical example of the unusual care that 


n Operation 

entrust it to us. We have had a proud record for 
ility and stability— for the past 35 years, 
for informative booklet “Precision in Tube Bend- 
o the American Tube Bending Company, Inc., 
wrence Street, New Haven 11, Conn. 

AMERICAN 
TUBE BENDING 
COMPANY, INC. 


iskind PRECISION to 


’AYlUMtaOB E®DS>iLS 
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KEEP POSTED ON 

Products and Practices 

as«i?®insm®i®S5? ships 


ENGINEERING DATA 
Color Engineering 

tln^ from°Mc& e ougalNButlor 
describing science of color engineer 
and Its application to factories and odli 
Given are technical and engineering di 
on use of colors. — AVIATION, Dec., '4 


X-Ray Diffraction 

Xe\“ylrk£lS 0 M W A bo^lS n cov?™Xe 

inorganic , 

terlnls and X-ray investigation of h 
polymers.— AVIATION, Dec. *45. 

Synthetic Molded Ports 

Designed as guide for engineers, i 
fapl£Sr"h k1 t r r ‘* 0l ‘ oK b 

.rp^(dncal’lons h ar^°deter 
describes raw materials and 'manufact 
ing steps. — AVIATION, Dec., '45. 

I Reciprocating Bearinc 


‘^Hydride Process 

AVIATION,’ Deck'll 8, “ eV ' 

PRODUCTION 
Welding Rods 

phof'bronM weldroft tadaic 
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This selected information on new publications and products is 
offered by the "AVIATION" Reader's Service through cooperation 
with the manufacturers. It helps executives save valuable time, 
provides profits through convenience. To obtain literature or addi- 
tional data on new products described, simply fill in form below, 
clip it to your letterhead, and mail. There is no cost, no obligation. 


Steel Tubular Riv< 


able in steel.— AVIATION, Dec., '45. 

Hydraulic Pumping Unit „ „ . . . . . ..16 


al.— AVIATION, 


Thermal Contrc 


.special arUclos 8 on r ba?l llnS bearln S s . also 
Cessna planes— AVIATION. Dec., '45. 

Marking Engineering . 

fcOTt/^SSSfc ,n.o„ 

procedures!— A vFatION’, 

Production Planning Data 

•simplify layout ia ofp?SSSSlon de ^ 

’i rfi ns on"f 

rp.frt,r. 


use*— AVIATION™ Deal'sJs. 0 f ° r pcace,i '" B 


5, Dayton, Ohio: — AVIATION, 


apo°ta°Dlv.— A^A^ON? MC.?^46. Mlnn< '" 

Aircraft Engine Starter 14 

welghfaircraft'e^lne stMSr, no4 avail- 
Uon Corp.? Teterboro, N. V j.— AVIATION. 


Bonding Copper and Bra 


ne. — AVIATION. Dec., '4 


service.— AVI ATFoN! 1 lFec, ta, 4 deVGl0 * lmGnl 

Cellular Rubber 

CorpS,.a P r r t CI I,Si, S». 

ine and Illustrating scores of forms In 
which sponge rubber, bonded flber, and 
.are man,,- 


Ity matt 
4TI0N, : 

Hydrides 9 

Importance of hydrides from stand- 

metallic hydrides, are emphasized in book- 
let. The ttiiffriila D.— .. , .. 
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5-POINT PROTECTION 

WITH J-M CLIPPER SEAL 
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WYMAN- CORDON 

Forgings of Aluminum, Magnesium, Steel 
WORCESTER, MASSACHUSETTS, U. S. A. 
HARVEY, ILLINOIS - DETROIT, MICHIGAN 
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Electrical 

Appliances 




ALLEN 


FLAT HEAD CAP SCREWS 



FOR AIRCRAFT ASSEMBLIES 

Set up flush in holding thin plates or super- 
posed parts, without weakening the metal 
with deep countersink. 

V-head fits counterbore with no gap between 
screw head and surrounding metal. This 
gives frictional grip and a locking rigidity, 
reinforced by the tightest of set-ups possible 
only by powerful wrenching with an Allen 
Hex Key. 

The screws are "pressur-formd” of ALLENOY steel, 
with uncut metal fibers shaped to the head. 
Threads also are pressur-formd, with tolerances 
held to a high Class 3 fit. 

Diagram at left show) how flush 


dinary socket head cap screw. Not 
more binding surface under the heat 

head type. Angle helps lock seres 
in place by drawing down on j 


Your local Allen Distributor will supply you with samples to 
try out these signal advantages of our Flat Head Cap Screws in aircraft 
assemblies and shop work. Also ask for samples of Allen Socket Head 
Cap Screws, Hollow Set Screws, "Tru-Ground” Shoulder Screws and 
Dowel Pins. Complete engineering data on request to — 


THE ALLEN MANUFACTURING COMPANY 

HARTFORD, ★ ALLEN yt CONNECTICUT, U.S.A. 
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FTR Localizer Transmitter-Truck Mounted 

FedwCll’S instrument landing system 


When visibility over an 
U-Tnmpo^tabF Amy Ttpr) airport shrinks . . . 

Here’s the instrument 
landing system, adopted as standard by the Army 
and Navy, that provides the sure and accurate 
pathway to earth... developed and manufactured 
by Federal . . . operated the world over. 


whieh brings the plane to its fine-point landing. 
Countless perfect instrument landings by 
skilled American airmen prove the reliability 
of Federal’s Instrument Landing equipment . . . 
the result of a decade of intensive research . . . 
an important contribution to the war . . . with 
even wider service promised for the coming 


The pilot, guided by his cross-pointer indicator, 
flies on the intersection of two radio beams . . . 
one, a vertical pattern set up by the localizer 
transmitter which keeps the plane centered 
over the runway . . . the other, a horizontal 
pattern set up by the glide path transmitter 


age of the air. 

For the finest in radio aids to aerial navigation and 
communications equipment . . . see Federal first. 



FTR Localizer Transmitter ( Air-Transportable Army Type) 


Federal Telephone and Radio Corporation 


Newark l, N. J. 
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Aircraft Parts 
& Field Units 

"Accordion" Conveyor 92 




CW RK fork trucks utiliz 


all 


factors in material handling 

’F High stacking utilizes "ceiling heights" or "air rights." 
Speed in handling utilizes time. 

V" 24 hour a day performance utilizes round the clock 
availability. 

✓ Low cost operation and long life utilize savings on 
investment. 

✓ Clark Fork Truck performance utilizes all factors in 
material handling. 


CWRK 


T-r>..j--rr.sis-r^ n 1 002 JAM ES STREET 

TRUCTRflCTOR , battle creek, MICHIGAN 
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Rrtrait of a Spark 


It is important to know that each individual spark in the power 
stream that flows from an American Bosch Magneto is the right 
kind of spark for top engine performance. 

Here, an American Bosch technician uses a cathode-ray oscillo- 
graph to “paint the magneto’s performance portrait.” From the 
screen he is able to determine its characteristics of current, voltage 
and spark length and to forecast its performance in actual use. 

Making sure is inherent in Precision Production for Power. A 
combination of traditional craftsmanship and specialized en- 
gineering knowledge attends every production step. The resultant 
reliability of American Bosch products is further backed up by a 
world-wide maintenance organization. 


AMERICAN BOSCH CORPORATION 
Springfield 7, Massachusetts 


AUTOMOTIVE AND AVIATION ELECTRICAL PRODUCTS • FUEL INJECTION EQUIPMENT 
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POWER WITH • 

BRIGGS & STRATTON 



YOUR ASSURANCE OF 

•; KiMMUietiir- MBannanaMK a win 

MAXIMUM PERFORMANCE 


i brilliant record of dependable and eco- 
ical operation — well above 214 MILLION 

id undisputed recognition 
vorld over. Current mo 
and experience gained during 
s of continuous production of s 
d constant a< 

:s & Stratton advantages i 
iximum performance — the 
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It is difficult to generalize on this 
industry marketwise. However, the 
current yardstick for measuring stock 
prices of airline issues appears to be a 
market price of around 15 times earn- 
ing power. Thus Wall Street’s tradi- 
tional "ten times earnings’’ yardstick 
seems to have gone by the boards. 

Perhaps the 1946 earnings outlook is 
still a bit hazy and some distance in 
the future. But the picture is pretty 
clear as far as 1945 results are con- 
cerned. The way things look now, 
domestic lines this year will reach an 
all-time record — with only two excep- 

United Air Lines, which has enjoyed 


expanding earning power each year 
since 1941, may experience a slight 
drop in net this year from the 1944 
showing. If so, it will be because of 
the mail pay reduction ordered this 
year. United carries an unusually high 
percentage of the nation’s airmail. 

Northwest Airlines is the other ex- 
ception. Here is an unusual case, since 
Northwest’s operating picture has been 
heavily weighted by its large scale 
plane modification work, which tended 
to dwarf regular operations. The com- 
pany is now getting the necessary 
transport equipment and, in the words 
of one observer “is just beginning 
to show what it can do as an airline.” 



Higher labor costs are a certainty 
next year. In fact some lines already 
have instituted a policy of maintaining 
payrolls at the 48-hr. work-week level 
for a 40-hr. week. Such cost increases, 
of course, will serve to stimulate the 
search for operating economies in other 
directions. 

This year's increased earnings prob- 
ably won’t mean larger dividends. The 
airlines have succeeded during the war 
years in building up their working 
capital to a marked degree. But with 
ambitious equipment programs ahead 
of every line, they can’t afford to be 
generous with respect to dividends in 
the near future. Nevertheless, the divi- 
dend picture for the industry is much 
more favorable today than it was five 
years ago. 

In the last three years five airlines 
have initiated dividend payments, two 
of them — Eastern and Penn-Central — 
within the last year. That makes a 
total of nine lines that are paying divi- 
dends to their stockholders, although 
in almost all cases the payment is very 
small in relation to current earnings. 

But the very fact that the industry is 
getting on a dividend-paying basis is a 
mark of growing stability of the in- 
dustry. And it will prove a helpful 
factor in enlisting new capital to meet 
projected expansion needs. 


Whipping Corrosion 

( Continued from page 136 
distributed over several feet of keel. 

Because of the ruggedness of the 
keels, Edo-equipped seaplanes are 
often taxied up steep wooden ramps 
under their own power. Dragging the 
floats over concrete surfaces, however, 
is very injurious, and sand on wooden 
ramps should be avoided. The main 
point of damage when the plane is on 
the ramp is twisting of the airplane so 
that the keel falls into cracks between 
planks. The motion should always be 
at right angles to the planks. 

Loads on the bottom section of the 
floats aft of the step should be avoided 
since the keel in that area is not rein- 
forced for heavy weight carrying. In 
cases where the floats must be blocked 
up to insert beaching gear or for work 
on the bottom, the blocks should be 
placed under the bulkheads and not 

between them. 

Beaching gear and equipment for 
handling seaplanes in and out of the 
water is described in Donald D. 
Cooke’s article elsewhere in this issue 
(page 178). 

While the detailed description of 
precautionary measures and mainte- 
nance required to insure airworthiness 
of an airplane on floats may seem to 
involve complicated procedures which 
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would hamper the convenience and 
utility of seaplane flying, it will be 
seen in retrospect that the major effort 
is involved before the airplane is 
launched and that once the plane is in 
use only routine procedures are needed 
to maintain a corrosion-free airplane. 

The procedures and materials recom- 
mended represent the fruits of over 20 
yr. of technological development in the 
float field by Edo Aircraft Corp., and 
they add up in sum total to removal of 
nearly all of the maintenance draw- 
backs which plagued float flying for so 


Convair's Consairway 

( Continued from page 194) 

(A) will make 7 x .16 = $1.12 in the 
same time that (B) makes 6 x .18 = 
$1.08. In other words, airplane (A) 
has shown a higher investment rate of 
return even though airplane (B) oper- 
ates at lower cost per ton-mile. Thus, 
commercial airplanes should be com- 
pared on the basis of maximum invest- 
ment rate of return to the airline oper- 
ator rather than on the basis of mini- 
mum direct flying cost. 

Now if the revenue rate is changed 
from 300 per ton-mile to 200, the 
above example shows an entirely differ- 
ent picture: (A) will now only make 
7 x .06 = $.42 in the same time that 

(B) makes 6 x .08 = $.48. In this 
case (B) shows the higher rate of re- 
turn. This example should clearly show 
the far-reaching effect that rates have 
on the optimum choice of design fac- 

This same type of analysis may also 
be used to pick an optimum wing-load- 
ing. But in this case, when wing-load- 
ing is the fundamental variable, the 
maximum power-loading required to 
meet the minimum CAA climb re- 
quirements must be decreased as wing- 
loading is increased. Analysis shows 
that in this case also factors X, Vt. 
and L vary in such a way that when 
X is a minimum Z' is a maximum. 

This type of analysis may also be 
applied from an operation standpoint 
to determine the optimum power sched- 
ule to be used for long-range flying, 
i.c., to determine the operating tech- 
nique which will give the highest in- 
vestment rate of return. As in the case 
where power-loading is the indepen- 
dent variable, the optimum cruising 
technique will not necessarily be deter- 
mined when the direct flying cost X 
is a minimum (nor at maximum-range 
speeds) ; it is determined by operating 
in accordance with that power schedule 
which will show the investment rate 
of return equal to a maximum. 

Cost studies at Convair, based upon 



AVIATION, Deee 


r, 1945 



PACKARD 




aircraft 

IGNITION 

CABLE 


Packard high-altitude ignition cable’s tough synthetic rubber sheath, 
over an inner reinforcing glass-yarn braid, provides effective pro- 
tection against extreme cold, heat, oil, moisture and electrical corona. 
This ability to triumph over stratospheric flying conditions makes it an 
outstanding cable for any altitude, in any part of the world. It is the 
result of years of constant research and development... just one of 
many types of Packard cable serving America’s air forces and aircraft 
industry. Whatever the need — you're RIGHT with Packard cable. 
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Consairway experience, have shown 
that for long-range operation the old 
CAA regulations will limit the current 
trend toward increase in wing-loading 
long before an optimum economic value 
is reached. But for short-range feeder- 
line operation, where airport length is 
definitely a factor, analysis shows that 
optimum combination of wing-loading 
and required power-loading will occur 
at a wing-loading near the maximum 
allowed by the old CAA landing-speed 

Our Consairway experience also con- 
firmed many additional advantages of 
high wing-loading. For instance, the 
cruising speed for maximum invest- 
ment rate of return to the operator 
increases directly as the square-root 
of the wing-loading. This is most im- 
portant for long-range operation, al- 
though not of major importance for 
short flights. In addition, high wing- 
loading has resulted in a marked im- 
provement in passenger comfort, be- 
cause the gust-accelerations felt at any 
cruising speed decreases with increase 
in wing-loading. 

In conclusion, these points may be 

1. Commercial airplanes should be 
compared on the basis of maximum in- 
vestment rate of return to the airline 
operator rather than on the basis of 
minimum direct flying cost 

2. It is important that CAB estab- 
lish postwar Civil Air Regulations as 
quickly as possible. 

3. It is also very important that 
CAB help to establish and approve 
postwar revenue charges as soon as 
practicable because these charges will 
definitely affect the optimum choice of 
design factors to give a maximum in- 
vestment rate of return to the airline 
operator. 

4. Consairway’s record of over- 
water operation of landplanes has 
proven quite conclusively that land- 
ing speeds considerably in excess of 
80 mph. are safe, especially when the 
tricycle landing gear is used, and when 
airport runways are long enough. Also, 
experience has shown that operation 
economy and comfort are increased by 
use of higher wing-loading. Thus, it 
is hoped that the new CAB regulations 
will reflect the recent operational ex- 
perience and proven safety records. 


Those Airplane "Eyes" 

(Continued from page 133) 

faces with a radius curvature greater 
than 36 in. should be treated, because 
machine sanding tends to flatten curved 
surfaces of small radii, creating exces- 
sive optical distortion and thinning. 

An alternative for sanding is ashing, 
which involves the use of a thick abras- 



Here's why so many plants have 
cast out set-up wheels for 

METALITE BELTS 
IDLER-BACKSTANDS 

Utetf- (joined all Ute4e adoantacjeA : 

V Factory controlled, uniformly sharp cutting surface 

V Choice of 17 grit sizes (24-coarse to 500-fine) 

V Instant change from one grit to another 

V Higher speeds, cooler cutting, better finish from 

V Greater abrading area (averages 3 to 1) and 

V Resilient Contact Wheel 

... a4. contAoited with . . . 


Difficulty of duplication — at best a massive surface 
Wasteful, messy job of rolling loose abrasive into wet glue 
Down time to make grit (wheel) changes 
Time and' space lost in preparation and storage 
Hard, unyielding cutting face 


BEHR- MANNING • TROY, N.Y. 
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ive water paste on a cloth wheel. In 
this operation speed and pressure are 
critical factors. For ashing, a wheel 
surface speed of approximately 900 
fpm. is needed. Speed and pressure 
must be held within close limits to pre- 
vent overheating, poor finish, and drag 
marks. The plastic and wheel should 
be kept in constant motion with rela- 
tion to each other. Remove sanding 
or ashing scratches by buffing. 

It is important that the surface be 
carefully washed between finishing 
operations to prevent transfer of coarse 
abrasive to buffing wheels. For buff- 
ing, surface speeds of 2,000 fpm. are 


recommended. If the buffing wheels 
have been used before, remove any 
hardened tallow by running them 
against a metal edge. Start the wheel 
and rub with a stick of tallow for a 
few seconds. Apply the edge of the 
revolving wheel lightly to the surface, 
keeping it moving over the plastic with 
light pressure. Excessive pressure may 
heat and soften the plastic. Buff both 
along and across any scratch. Con- 
tinue buffing until all scratches have 
been removed, then wipe off buffing 
compound. 

As a final operation, obtain a high 
polish by using a good paste or water- 



emulsion wax. Here, the wax should 
be applied by hand, with a soft cloth, in 
the same manner as polish. The polish 
not only protects the surface but will 
effectively fill tiny hair scratches and 
make them less apparent. Suitable 
waxes should have no chemical effect 
on the plastic and should contain no 
abrasive. 

Repair of acrylic plastic sections is 
of course not as satisfactory as replace- 
ment of damaged areas. However, 
where facilities are not available for 
replacement, the following repair pro- 
cedures may be utilized: 

For emergency repair of holes and 
cracks, small holes should be drilled at 
the ends of each crack to relieve stress 
concentrations and prevent lengthening 
of the crack (see Fig. 3). In the case 
of long cracks, a series of small holes 
may be drilled along both sides. Then 
lace with wire. For more effective 
temporary repairs a patch of acrylic 
plastic can be cemented over the dam- 
aged area, which should be trimmed 
before patching. A piece of plastic 
should be cut to size and the edges 
beveled (Fig. 4). 

If the section to be repaired is 
curved, the patch may be softened by 
heating, then shaped by pressing it over 
the area to which it is to be applied. 
If held in place until cool, a good fit 
is assured. Inner surface is then treated 
with cement and patch is pressed into 
position. Slight pressure should be 
applied to patch by use of weights or 
clamps. Another method of holding 
the patch in position is to place a 
bridge over the patch, the ends of the 
bridge being fixed to the solid outside 
plastic by suction cups. A screw in 
the center of the bridge applies light 
pressure to the patch. 

Another effective temporary repair 
is the plug patch (Fig. S). Cut a 
circular hole in panel and bevel edges 
as shown. A plug is cut and beveled 
to fit. If the panel is curved, the plug 
should be formed to the existing curva- 

In cleaning the exterior, flush with 
plenty of water, using the bare hand 
to feel and dislodge any dirt before it 
scratches the plastic surfaces. Wash 
the plastic with soap and water and be 
sure the water is free of possible abras- 
ives. A soft cloth, sponge, or chamois 
may be used, but only as a means of 
applying the soapy water to the plastic. 
The actual washing of the plastic 
should be accomplished with the bare 
hand to prevent scratching of the sur- 
faces. 

It is preferable to dry the surface 
with a clean, damp chamois. However, 
a soft, clean, dry cloth may be used if 
care is taken not to continue rubbing 
the plastic after it is dry. Continuous 
rubbing is likely to cause scratches and 
also builds up a static charge Which 
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PART OF THE MIRACLE OF 

/tfoci&in'p&itfvunaKce 

Sensational advances in plane and engine design have 
brought about marvels in aircraft performance. Less dramatic, 
but vitally important, has been the development of controls. 

TRU-LAY AIRCRAFT CABLES are playing their part well in this 
modern miracle. 

Resistance is the job of aircraft cable. It may be resistance 
to breakage, stretch, abrasion, corrosion, bending fatigue, or 
any combination of these. There is one best TRU-LAY cable for 
every aircraft application. 

Through long contact with aircraft manufacturers, we are 
often able to make helpful recommendations. If you have any 
problem involving controls, we will be glad to consult with 
you. Just write our Detroit office. 


TRU-LAY 


AIRCRAFT 

CABLE 



a 


,cco 


6-235 General Motors Building, Detroit 2 • 695 Bryont Street, Son Froncisto 7 • Bridgeport, Conn. 


AUTOMOTIVE AND AIRCRAFT DIVISION 

AMERICAN CHAIN & CABLE 


mark 1” Business for Your Safety 
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WARM as TOAST... 







...30,000 feet over 
Ketchikan! 

W hen rr rises to 55 below at 30,000 feet, it’s summertime 
in Ketchikan. Even there, living room comfort in planes 
flying the Arctic wastes is a relatively simple problem for No. 
707 Fulton Sylphon Temperature Regulator. 

Battle-tested in big bombers throughout the war, used under 
practically every condition of maintenance, this unit is one of 
many automatic devices now available to add to the comfort 
of world-wide air travel. 

Like most Fulton Sylphon aircraft instruments, operation is very 
simple. Here is how it works: 

Heated air is supplied through heat exchangers installed on ex- 
haust lines of inboard engines. No. 707 insures complete tempera- 
ture control, thermostatically governing the amount of cold fresh 
air admitted from external scoops. 

Write for Bulletin XA-1300, It gives complete information about 
No. 707 and other Fulton Sylphon instruments which help add peace 
of mind and body to flyers. The Fulton Sylphon Co., Knoxville 4, 
Tennessee. Canadian Representatives, Darling Brothers, Montreal. 
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attracts dust particles to the surface. 
If the surface does become charged, 
patting or gently blotting with a clean, 
damp chamois will remove both this 
charge and the dust. 

If oil or grease is on the surface, it 
can be removed by rubbing lightly with 
a cloth dampened with kerosene or 
hexane only. Do not use other clean- 
ing fluids, since they will soften plastic 
and cause crazing. If, after removing 
dirt and grease, any scratching is vis- 
ible, the surface should be waxed or 
buffed, as previously explained. 

In general, because sunlight has little 
effect on plastics, covers need not be 
used unless there is danger of sand or 
dust being blown over the surfaces. 
When used, these covers should not be 
drawn tightly over the enclosure, since 
the pressure may cause distortion. 
Allow room for air circulation beneath 
the covers when parking under the di- 
rect rays of the sun. It is also recom- 
mended that doors and windows be 
opened slightly to permit free circula- 
tion of air through the cabin. This will 
assist in preventing a high internal 
temperature which might soften or dis- 
tort the plastic panels. 


Aircraft Plastics Servicing Materials 

Bulling Compounds 

Compound 771— Matchless Metal Polish 
^Co^Glen Ridge, N^J.^ 832 _. Mf 
Co., Waterbury, Conn, 
c ■ i in poiind^M-3 0^ Compound^ 6M-157, and 
Van ry Winkte-Munning" Co!. nnso "' 
Triple ‘A Bui 

TalW.w — -Mi 


Rhod’es^ChfcagoT II 
Rubbing^ ^ Compounds 
Wilmington! DeL 




This is a junction box of the Lockheed Lightning P-38. Crowded, 
isn’t it? In it are the vital and complicated power and control cir- 
cuits of a single engine of the famous figh'ter. 

Its compactness is due, in part, to the use of Cannon Connec- 
tors on the cable terminals. Light, strong, as small as requirements 
will allow— Cannon Plugs are supplied in a style, type and size to 
meet the connection needs of all circuits used in modern aircraft. 

Easy to assemble, perfectly interchangeable, original wiring as 
well as replacement and repair is quicker, cheaper and better with 
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PACIFIC-WESTERN 


Here at Western Gear Works and Pacific Gear and 
Tool we have a pool of designing talent and engineer- 
ing "know how” that goes far beyond the making of 
gears. We have men who have dealt with and solved 
hundreds of mechanical power transmission problems 
in connection with plant designs; gear boxes and 
transmissions in finished products from aircraft to 
toys. Thus we consider original planning, designing 
and gearing "know how” as part of our stock in trade. 
Use this "specialized” engineering service to help you 
develop your own ideas faster. Write, wire or phone 
our nearest office for immediate engineering counsel. 


Let Us Help You Get"Geared-Up” 
Fast For Peacetime Production 
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Bombing Record 

( Continued from page 107) 

the tonnage dropped on city areas, 
plus spill-overs from attacks on trans- 
portation and other specific targets, 
mounted greatly. In the course of 
these raids, Germany’s steel industry 
was knocked out, its electric power 
industry was substantially impaired, 
and industry generally in the areas at- 
tacked was disorganized. There were 
so many forces making for collapse of 
production during this period, how- 
ever, that it is not possible separately 
to assess the effect of these later area 
raids on war production. There is no 
doubt, however, that they were signi- 

The Survey has made extensive 
studies of the reaction of the German 
people to the air attack and especially 
to city raids. These studies were care- 
fully designed to cover a complete cross 
section of the people in western and 
southern Germany and to reflect with 
a minimum of bias their attitude and 
behavior during the raids. These stud- 
ies show that morale of the German 
people deteriorated under aerial attack. 
Night raids were feared far more than 
daylight raids. The people lost faith 
in the prospect of victory, in their 
leaders, and in the promises and propa- 
ganda to which they were subjected. 
Most of all, they wanted the war to 
end. They resorted increasingly to 
“black radio” listening, to circulation 
of both rumor and fact in opposition 
to the Regime ; and there was some 
increase in active political dissidence 
— in 1944 one German in every thou- 
sand was arrested for a political 

The city area raids have left their 
mark on the German people as well 
as on their cities. Far more than any 
other military action that preceded the 
actual occupation of Germany itself, 
these attacks left the German people 
with a solid lesson in the disadvantages 
of war. It was a terrible lesson; con- 
ceivably that lesson, both in Germany 
and abroad, could be the most lasting 
single effect of the air war. 

The USAAF entered the European 
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Darnell Double Ball-Bearing Casters 
and E-Z-Roll wheels reduce floor wear 
to a minimum, lengthen the life of 
equipment and increase the efficiency 
of employees — Write for 192 page 
Darnell Caster and Wheel Manual. 

Jree DARNELL MANUAL 

DARNELL CORP. LTD 60 walker st . new york 13 . n v 
LONG BEACH 4 CALIFORNIA 36 N CLINTON. CHICAGO 6 ILL 
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'Innouncemen t ! 

Here is a Complete Drop 
Forging Service for your 
Peace-Time Manufacturing! 

Its own war-time manufacturing needs dic- 
tated that Aircraft Mechanics, Inc. of Colorado 
Springs organize and equip its own forge plant 
— complete as to die-sinking and engineering, 
mechanical and magnaflux inspection, sand- 
blasting or finish machining. 

Several hundred essential manufacturers 
have used our forging facility throughout the 
war period — providing an "on the job" resting 
of our ability to produce as scheduled. 

Now, with many war goods contracts re- 
duced, some of our faculties are available for 
civilian as well as war essential forging needs. 

Our drop hammmer equipment for forge pur- 
poses includes six hammers ranging from a 
600 pound drop to a steam hammer of 4,000 
pounds capacity. It also includes such asses- 
sory equipment as trimmers, heat treat 
furnarces, standard and automatic sand- 
blasting machines, and special quenching, 
cooling and pickling facilities. 

We have produced forgings weighing up to 
25 pounds and more, and as small as one 
ounce in weight. 

And, in addition to our forge development. 
Aircraft Mechanics, Inc., has produced many 
thousands of welded tubular and machined 
parts for more than 50 major manufacturers 
participating in the war production program. 
A portion of these facilities also are now avail- 
able to manufacturers. 

If you wish full information regarding our 
ability to serve you, too, write us ... . 

* AIRCRAFT MECHANICS « 

COLORADO SPRINGS. COLORADO 






war with the firm view that specific 
industries and services were the most 
promising targets in the enemy eco- 
nomy, believing that if these targets 
were to be hit accurately, attacks had 
to be made in daylight. A word needs 
to be said on the problem of accuracy 
in attack. Before the war, the AAF 
had advanced bombing techniques to 
their highest level of development and 
had trained a limited number of crews 
to a high degree of precision in bomb- 
ing under target range conditions, 
thus leading to the expressions "pin 
point” and “pickle barrel" bombing. 

However, it was not possible to ap- 
proach such standards of accuracy 
under battle conditions imposed over 
Europe. Many limiting factors inter- 
vened; target obscuration by clouds, 
fog, smoke screens, and industrial 
haze; enemy fighter opposition which 
necessitated defensive bombing forma- 
tions, thus restricting freedom of 
maneuver; anti-aircraft defenses, de- 
manding minimum time exposure of 
the attacking force to keep losses 
down ; and finally, time limitations im- 
posed on combat crew training after 

The air forces designated as “the 
target area” a circle having a radius 
of 1,000 ft. around the aiming point 
of attack. While accuracy improved 
during the war, Survey studies show 
that only about 20 percent of the 
bombs aimed at precision targets fell 
within this target area. A peak accur- 
acy of 70 percent was reached for the 
month of Feb., 1945. These are im- 
portant facts to keep in mind, especially 
when considering the tonnages of 
bombs delivered. Of necessity a far 
larger tonnage was carried than hit 
German installations. 

Although the 8th Air Force began 
operations Aug. 17, 1942, bombing 
marshalling yards at Rouen and Sotte- 
ville, no operations during 1942 or the 
first half of 1943 had significant effect. 
The force was small and its range 
limited. Much time in this period was 
devoted to training and testing the 
force under combat conditions. 

In Nov., and Dec., 1942, the U-boat 
attack on Allied shipping was in its 
most successful phase, hence submarine 
bases and pens and later construction 
yards became the chief target and 
remained so until June 1943. These 
attacks accomplished little. The sub- 
marine pens were well protected; 
bombs did not penetrate the 12-ft. 
concrete roofs. The attack on the 
construction yards and slipways was 
not heaw enough to be more than 
troublesome. 

At Casablanca the objective of the 
strategic air forces was established as 
the “destruction and dislocation of the 
German military, industrial, and eco- 
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“To a traveling salesman, the Aeronca 
idea is a gift from Heaven! I E.-.d air- 
strips or airparks wherever I want to go, 
even in small towns. I can call on my 

every two or three — and fly home week- 
ends to be with my family!” 

That’s the aim of Aeronca’s complete 
dealer program — to have airstrips wher- 
ever people want to fly, within easy reach 
of the town itself. Also to have strategi- 


cally located dealers, chosen for their 
background and experience, ready not 
only to sell Aeronca planes but to supply 

Speaking of the planes themselves, an 
Aeronca will mean not one type of plane 
for everybody, but a model for every- 
one's needs — a complete line from 2- 
passenger to family capacity, all easy to 
buy and easy to fly . "Aeronca — thePlane 
You’ll Want to Fly” describes them all. 


Send 10*i for your copy to Aeronca Air- 
craft Corp., Dept. A- 12. Middletown, Ohio. 
(Export Agency— Aviquipo, Inc., 25 Beaver 
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Herbrand 


PRECISION FORGINGS 

Upset or Drop Forged-Any Shape or Size up to 200 lbs. 


You who use forgings in war production work 
won't have a problem of faulty forgings if the job 
is being done by Herbrand. Our expert hammer- 
smiths, who have made forging their life business, 
maintain uniform dimensions and close tolerances 
producing forgings which are free from defects. 

Since our organization was founded in 1881, 


Herbrand has never lost sight of the importance 
of producing quality products conforming to ex- 
acting specifications. 

Today the counsel of the Herbrand engineering 
staff is available to help solve present war pro- 
duction problems, or for post-war planning . . . 
Your inquiries are solicited. 


THE HERBRAND CORPORATION 

\|)/ FREMONT, OHIO 
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the morale of the German people to 
the point where their capacity for 
armed resistance is fatally weakened.” 
Specific target systems were named. 

In the spring of 1943, Allied naval 
and airpower scored a definite victory 
over German submarines. Surface 
craft, teamed with long-range radar- 
equipped patrol bombers, raised Ger- 
man submarine losses to catastrophic 
levels. Interrogation of the German 
Navy High Command, including Adm. 
Doenitz, has confirmed the scope of 
this victory. When the Combined 
Bomber Offensive Plan was issued in 
June, 1943, to implement the Casa- 
blanca directive, submarines were drop- 
ped from first priority and the German 
aircraft industry was substituted. The 
ball-bearing industry, the supplier of 
an important component, was selected 
as a complementary target. 

The German anti-friction bearing in- 
dustry was heavily concentrated. When 
the attack began, approximately half 
the output came from plants in the vi- 
cinity of Schweinfurt. An adequate sup- 
ply of bearings was correctly assumed 
to be indispensable for German war 

In a series of raids beginning Aug. 
17, 1943, about 12,000 tons of bombs 
were dropped on this target — about 0.5 
percent of the total tonnage delivered 
in the air war. In an attack Aug. 17 
by 200 Boeing B-17s on Schweinfurt, 
the plants were severely damaged. 
Records of the industry taken by the 
Survey (and supplemented and checked 
by interrogation) show that production 
of bearings at this center was reduced 
sharply — September production was 
only 35% of the pre-raid level. 

In this attack 36 of the 200 attacking 
planes were lost. In the famous and 
much-discussed second attack on Oct. 
14, 1943, when the plants were again 
severely damaged, one of the decisive 
air battles of the war took place. 
The 228 bombers participating were 
strongly attacked by German fighters 
when beyond the range of their fighter 
escort. Losses to fighters and to flak 
cost the United States forces 62 planes 
with another 138 damaged in varying 
degree, some beyond repair. Repeated 
losses of this magnitude could not be 
sustained; deep penetrations without 
escort, of which this was among the 
earliest, were suspended, and attacks 
on Schweinfurt were not renewed for 
four months. 

The Germans made good use of the 
breathing spell. A czar was appointed 
with unlimited priority for requisition- 
ing men and materials. Energetic steps 
were taken to disperse the industry. 
Restoration was aided by the circum- 
stance — which Survey investigations 
show to have been fairly common to 



Mr The unique car-dumping mechanism illustrated above is operated 
w by a Curtis Air Cylinder which raises and lowers the car body. It 
saves time in dumping, is easily operated by one man, and speeds up 
material handling for Universal-Atlas Cement Company, Hudson, N. Y . 

Engineered to the individual problem in a variety of applications, 
whether a handling, lifting, pushing, or pulling operation, Curtis Air 
Cylinders are stepping up production and cutting costs in hundreds of 
industries today. 


Installation cost is low and power consumption small, using regular 
shop or plant air lines. Under continuous service and heavy-duty con- 
ditions, Curtis Air Cylinders are giving unfailing service — the result of 
rugged construction and simplicity of design — only one moving part. 

Exceptional accuracy of control — no risk of injury due to overloading 
or bad atmospheric conditions. Because of their efficiency, low mainte- 
nance costs, and long, trouble-free life, important savings 
in costs and in man-hours are almost inevitable wherever 
Curtis Air Cylinders or Air Hoists can be used. 

It will pay you to write for full details and for free 
booklet, "How Air Is Being Used in Your Industry." 

Write today. 


CURTIS 


ST. LOUIS • NEW YORK • CHICAGO • SAN FRANCISCO • PORTLAND 



CURTIS PNEUMATIC MACHINERY DIVISION 

of Curti$ Manufacturing Company 
1957 Kicnlcn Avenue, St. Louis 20, Missouri 

• Please send me 
booklet, "How 
Air Is Being Used 
in Your Industry. " 

£64 


Street 

City Zone State.... 
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all such raids — that machines and ma- 
chine tools were damaged far less 
severely than factory structures. Ger- 
man equipment was redesigned to 
substitute other types of bearings 
wherever possible. And the Germans 
drew on the substantial stocks that 
were on hand. 

Although there were further attacks, 
production by autumn of 1944 was 
back to pre-raid levels. From examina- 
tion of both the records and personali- 
ties in the ball-bearing industry, plus 
the user industries, and the testimony 
of war production officials, there is 
no evidence that attacks on the ball- 
bearing industry had any measurable 
effect on essential war production. 

Heavy losses over Schweinfurt 

tactics of daylight bombing. Until then 
it had been believed that unescorted 
bombers, heavily gunned and flying in 
well designed formations, could pene- 
trate this deeply over the Reich. At 

cerned, this was proven wrong. For 
the remainder of 1943 daylight pene- 
trations beyond fighter escort were 
sharply circumscribed. Meanwhile the 
U. S. heavy bomber force increased 
substantially in strength. 

In Dec., 1943, tile North American 
P-51 Mustang long range fighter first 
■became available and in the - early 
months of 1944 the numbers increased. 
With this plane, in some respects the 
most important addition to Allied air 
power during the European war, aug- 
menting the Republic P-47 Thunder- 
bolt escorts which in the meantime had 
materially increased their range, day- 
light operations in depth were again 
launched. 

The attack on the German aircraft 
industry— primarily on airframe plants 
—was opened in the summer of 1943. 
The German aircraft industry had been 
well distributed over the Reich with 
a view to the possibility of air attack. 
Isolated raids early in 1941 and 1942 
had caused some further shift in pro- 
duction to eastern territory, but only 
limited steps had been taken to dis- 
perse individual plant units to reduce 
their vulnerability. The industry was 
found to have had substantial excess 
capacity. The efficiency of the industry 
was low. Unlike other armaments, 
procurement was not under the direc- 
tion of the Speer Ministry, but under 
the Luftwaffe. 

Production early in the war was 
small, primarily because Luftwaffe re- 
quirements were modest — in 1941 ac- 
cording to captured minutes of German 
staff conferences, Gen. Jeschonneck. 
then chief of the air staff, opposed a 
suggested increase in fighter plane 
production with the remark that he 
wouldn’t know what to do with a 
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hydraulic Shimmy Dampers 
protect the landings and take-offs 
of the world’s largest planes. 


HOUDE ENGINEERING DIVISION OF 

HOUDAILLE-HERSHEY CORPORATION 

MAKERS OF' HYDRAULIC CONTROLS 
BUFFALO 11. NEW YORK 




WM, J. MURDOCK CO. 

164 Carter St., Chelsea 50, Mass. 


DEPENDABLE 
PERFORMANCE 
ALWAYS / 


The distinguished war -service 
record of MURDOCK Radio Phones 
should mean something to you now! 
Their remarkable hearability are 
war-proved features. 


MURDOCK’S improved listening qualities received their preview 
on world-wide battlegrounds. Their PERFORMANCE under the 
toughest war operating conditions emphasized their DEPEND- 
ABILITY as never before. Through 41 years, and two wars, 
MURDOCK’S Head Phones have earned for them the praise, 
‘"The keenest ears in Radio.” 


MURDOCK “precisioneering” has become Radio’s standard for 
super-sensitive reception and trouble-free operation. That’s why 
radio men everywhere consistently show their preference for 
MURDOCK Phones — -a preference founded on Performance and 
Reliability. 
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LOOK FOR BARBER-COLMAN CONTROLS 
ON THE LEADING LUXURY AIRLINERS 


BARBER-COLMAN COMPANY 

1221 ROCK STREET • ROCKFORD, ILLINOIS 
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In the air, its victory was complete. 
-At sea, its contribution, combined with 
naval power, brought an end to the 
•enemy’s greatest naval threat — the 
U-boat; on land, it helped turn the 
tide overwhelmingly in favor of Allied 
ground forces. Its power and superior- 
ity made possible the success of the 


It brought the economy which sus- 
tained the enemy’s armed forces to 
virtual collapse, although the full ef- 
fects of this collapse had not reached 
the enemy’s front lines when they were 
•overrun by Allied forces. It brought 
home to the German people the full 
impact of modern war with all its 
horror and suffering. Its imprint on 
the German nation will be lasting. Ac- 
cordingly — 

1. The German experience suggests 
that even a first class military power — 
rugged and resilient as Germany was 
— cannot live long under full-scale and 
free exploitation of air weapons over 
the heart of its territory. By the be- 
ginning of 1945, before the invasion 
of the homeland itself, Germany was 
reaching a state of helplessness. Her 
armament production was falling irre- 
trievably, orderliness in effort was dis- 
appearing, and total disruption and 
disintegration were well along. Her 
armies were still in the field. But with 
the impending collapse of the support- 
ing economy, indications are convinc- 
ing that they would have had to cease 
fighting — any effective fighting — within 
a few months. Germany was mortally 
wounded. 


2. The significance of full domina- 
tion of the air over the enemy — both 

sustaining economy— must be empha- 
sized. That domination of the air was 
essential. Without it, attacks on the 
basic economy of the enemy could not 
have been delivered in sufficient force 
and with sufficient freedom to bring 
effective and lasting results. 

3. As the air offensive gained in 
tempo, the Germans were unable to 
prevent the decline and eventual col- 
lapse of their economy. Nevertheless, 
the recuperative and defensive powers 
of Germany were immense; the speed 
and ingenuity with which they rebuilt 
and maintained essential war industries 
in operation clearly surpassed Allied 
expectations. Germany resorted to al- 
most every means an ingenious people 
could devise to avoid the attacks upon 
her economy and to minimize their 
effects. Camouflage, smoke screens, 
shadow plants, dispersal, underground 
factories, were all employed. In some 
measure all were helpful, but without 
control of the air, none was really ef- 
fective. Dispersal brought a measure of I 
immediate relief, but eventually served 
only to add to the many problems | 



CLEAN 
THE AIR 



END REPAIR 


Norgren Filters cut costs by protecting air 
driven tools and cylinders from needless 
wear. Deliver clean, dry air for smoother 
operation and longer life without main- 
tenance. 

A compact brass and steel unit, easily installed 
in any air line. Double Monel wire screen 
prevents grit and pipe scale from scoring or 
clogging the tool; design and baffle action stop 
entrained oil emulsion and corrosive moisture. 

No moving parts — nothing to wear out. Simple 
to clean, dirt falls to the bottom of the bowl — 
open waste cock, blow it out. 

Norgren Filters make better profits possible 
by boosting production and reducing main- 
tenance costs. 

Write today for catalog 400. C. A. Norgren Co., 
220 Santa Fe Drive, Denver 9, Colorado. 
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ip News About 
Small Speakers 


Permoflux leads again with the devel- 
opment of a new permanent magnet 
dynamic speaker providing maximum 
performance with minimum magnet 
weight. 

With less than a l5£ ounce Alnico Five 
magnet weight, Permoflux now achieves 
performance only obtainable before by 
using a much heavier Alnico Five magnet. 


Setting a new standard for speakers up 
to 6", this new unit is particularly adapt- 
able to portables and farm radios — in 
fact to all receivers, battery or power 


PERMOFLUX CORPORATION 

4900 WEST GRAND AVE., CHICAGO 39, ILL. 


caused by attacks on the transportation 
system. Underground installations pre- 
vented direct damage, but they, too, 
were often victims of disrupted trans- 
portation and other services. In any 
case, Germany never succeeded in plac- 
ing any substantial portion of her war 
production underground — the effort 
was largely limited to certain types of 
aircraft, their components, and the V 
weapons. The practicability of going 
underground as the escape from full 
and free exploitation of the air is 
highly questionable; it was so consid- 
ered by the Germans themselves. Such 
passive defenses may be worthwhile 
and important, but it may be doubted! 
if there is any escape from air domina- 
tion by an enemy. 

4. The mental reaction of the Ger- 
man people to air attack is significant 
Under ruthless Nazi control the popu- 
lace showed surprising resistance to 
the terror and hardships of repeated 
air attack, to the destruction of their 
homes and belongings, and to the con- 
ditions under which they were reduced 
to live. Their morale, their belief in 
ultimate victory or satisfactory com- 
promise, and their confidence in their 
leaders declined, but they continued to 
work efficiently as long as the physical 
means of production remained. The 
power of a police state over its people 
cannot be underestimated. 

5. The importance of careful selec- 
tion of targets for air attack is em- 
phasized by the German experience. 
The Germans were far more concerned 
over attacks on one or more of their 
basic industries and services — their oil, 
chemical, or steel industries, or their 
power or transportation networks — 
than they were over attacks on their 
armament industry or the city areas. 
The most serious attacks were those 
which destroyed the industry or service 
which most indispensably served other 
industries. The Germans found it 
clearly more important to devise meas- 
ures for the protection of basic indus- 
tries and services than for the protec- 
tion of factories turning out finished 

6. The German experience showed 
that, whatever the target system, no 
indispensable industry was permanently 
put out of commission by a single at- 
tack. Persistent re-attack was neces- 

7. In the field of strategic intelli- 
gence, there was an important need for 
further and more accurate information, 
especially before and during the early 
phases of the war. The information 
on the German economy available to 
the AAF at the outset of the war was 
inadequate. And there was no estab- 
lished machinery for coordination be- 
tween military and other governmental 
and private organizations. Such ma- 
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Why Doesn’t Somebody Tell 
Me These Things? 


''Young man,” said Mr. J. Jason Johnston, flourish- 
ishing his checkbook, "I have reached a decision. 
I’ll take that eight-room strato-cruiser with two-way 
television and pressurized solarium.” 
l "I'm sorry, sir, but I'm afraid that particular 
model isn’t available just yet.” 

"Very well, then. I suppose I’ll have to settle for 
the rocket-launched sky roadster with the bar in 
the blister.” 

"Now it's this way, Mr. Johnston. The roadster 
won’t be ready for — ” 

"But surely, you have the copter-coupe with the 
counter-rotating, intermeshing blades and spring- 
loaded safety seats?” 


"Sorry, sir, but — ” 

"Well — young fellow,” fretted Mr. J. Jason John- 
ston, "why doesn't somebody tell me these things? 
Just what can I have in this Age of Miracles?”* 



designed and ruggedly built for all-weather use ... a better plane 
for better flying. The Waco Aircraft Company, nil Peters 
Avenue, Troy, Ohio, U. S. A. 


All ARMY CARGO-TRANSPORT GLIDERS ARE WACO 
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• Allied’s R-B Interchangeable 
Punch and Die is "standard” in 
metal working and plastic indus- 
tries. Standard shapes and sizes 
carried in stock. Illustrated are 
four of the thousands of specially- 
designed punches we have made. 
Special R-B punches and dies 
made in any material, shape or 
size desired. Send for large, illus- 
trated R-B catalog, now. 


ALLIED PRODUCTS CORPORATION 



■ GoldMedaln 


SAFER WORK 


Work Stands an 
. . . a combination 
several standard 
rong, light-weight 


THE PATENT SCAFFOLDING CO., 


im 

m 


chiniry was developed during the war. 
The experience suggests the wisdom of 
establishing such arrangements on ai 
continuing basis. 

8. Among the most significant of the 
other factors which contributed to the 
success of the air effort was the ex- 
traordinary progress during the war of 
Allied research, development, and pro- 
duction. As a result of this progress,, 
the air forces eventually brought to. 
the attack superiority in numbers and. 
quality of crews, aircraft, and equip- 
ment. Constant and unending effort 
was required, however, to overcome 
initial advantages of the enemy and' 
later to keep pace with his research and 
technology. It was fortunate for the 
Allies that the leaders of the German- 
Air Force relied too heavily on their 
initial advantage. For this reason the 
Germans failed to develop, in time, 
weapons, such as their jet-propelled 
planes, that might have substantially 
improved their position. There was- 
hazard, on the other hand, in the fact 
that the Allies were behind the Ger- 
mans in the development of jet-pro- 
pelled aircraft. The German develop- 
ment of the V weapons, especially the 
V-2, is also noteworthy. 

9. Achievements of Allied airpower 
were attained only with difficulty and 1 
great cost in men, material, and effort. 
Its success depended on the courage, 
fortitude, and gallant action of the of- 
ficers and men of the air crews and 
commands. It depended also on a su- 
periority in leadership, ability, and 
basic strength. These led to a timely 
and careful training of pilots and crews 
in volume ; to the production of planes, 
weapons, and supplies in great numbers 
and of high quality; to the securing of 
adequate bases and supply routes; to 
speed and ingenuity in development; 
and to cooperation with strong and 
faithful Allies.’ The failure of any one 
of these might have seriously narrowed 

The air war in Europe was marked 
by continuous development and evolu- 
tion. This process did not stop on VE- 
day ; great strides have been made since 
in machines, weapons, and techniques. 
No greater or more dangerous mistake 
could be made than to assume that the 
same policies and practices that won 
the war in Europe will be sufficient to 
win the next one — if there should be 
another. The results achieved in Eu- 
rope will not give the answer to future 
problems; they should be treated ra- 
ther as signposts pointing the direction 
in which such answers may be found. 

The great lesson to be learned in 
the battered towns of England and 
ruined cities of Germany is that the 
best way to win a war is to prevent it. 
That must be the ultimate end to which 
our best efforts are devoted. It has 
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been suggested — and wisely so — that 
this objective is well served by insuring 
the strength and security of the United 
States, which was founded, and has 
since lived upon, the principles of 
tolerance, freedom, and goodwill at 
home and abroad. Strength based on 
these principles is no threat to world 
peace. Prevention of war will not come 
from neglect of strength or lack of 
foresight or alertness on our part. 
Those who contemplate evil and ag- 
gression find encouragement in such 
neglect. Hitler relied heavily upon it. 

Suggestions for assuring the strength 
and security of the United States are by 
no means intended as a recommenda- 
tion for a race in arms with other na- 
tions. Nor do they reflect a lack of 
confidence in the prospect of interna- 
tional relationships founded upon mu- 
tual respect and goodwill which will 
themselves be a guarantee against fu- 
ture wars. The development of an 
intelligent and coordinated approach to 
American security can and should take 
place within the framework of the 
security organization of the United 
Nations. 


Firebrand and Lincoln 

( Continued from page 188) 
means of crank handles operating on 
shafts extending from each latch-pin 
gearbox into wheel wells. Each handle 
has a clutch adjusted to slip at loads 
of 60-65 lb., the maximum effort re- 
quired to insert or withdraw the pins. 
Handles are stored in wheel wells. 

Gross weight of the Firebrand, fully 
loaded, is given as 15,671 lb., and 
maximum speed is stated to be 320 
mph. at sea level and 342 mph. at 
13,000 ft. Rate of climb is 2,200 fpm., 
while cruising speed (at 75% power 
at 10,000 ft.) is 256 mph., and stalling 
speed 75 mph. Span is 51 ft. 3£ in., 
length 39 ft. 1 in., and dihedral 5 deg. 

In production in Britain, Canada, 
and Australia on V-J Day, the new 
Lincoln heavy bomber was specifically 
designed for the long ranges necessary 
in Pacific operations. Mark I version 
has four R-R Merlin 85 engines turn- 
ing four-blade Rotol propellers, and the 
Mark 11 has Merlin 68s which turn 
deHavilland props. The aircraft's di- 
mensions are given as 120 ft. span, 78 
ft 3£ in. length, 17 ft. 3£ in. height, 
and 1,421 sq. ft. wing area. Top speed 
is estimated as about 320 mph. 

An interesting feature of this craft is 
the increased armament fitted, which 
may indicate a British trend away 
from use of the .303-cal. machine gun 
on bombers. The Lincoln has seven 
.50-cal. guns; two each in nose (remote 

turret, and one in a ventral turret. 


BASKETS 

Annealing — Quenching 
Pickling or Dipping 


Our plant is especially equipped to fabricate sturdy, light- 
weight baskets for the aviation industry in any quantity, any 
size, any style of perforation, any gauge of metal. 

All metals used in their welded construction are the result of 
research by our metallurgists who have developed special alloys 
to resist the destructive actions of chemicals and elevated 
temperatures. 

We will gladly quote on your requirements. 




THE PRESSED STEEL COMPANY 

OF WILKES-BARRE. PENNSYLVANIA 
BRANCH OFFICES: 312 Curtis Bldg.. Detroit; 503 Nicholas Bldg.. Toledo; 191S 
Engineers Bldg., Chicago; 51 E. 42nd St.. New York; 1005 Sterling Bldg., Houston. 
Toxas; ASM Accessories Ltd.. 19 Melinda St.. Toronto. Canada; Broad St. Station 
Bldg., Philadelphia; 417 So. Hill St.. Los Angeles. 

PRESSED STEEL COMPANY PRODUCTS: Carburizing and Annealing Boxes. 
Thermocouple Protection Tubes. Seamless Steel Cylinder Caps. Seamless Steel 

Application. Radient Tubes, Inner Covers and Base Sheaths for Steel Mills. 
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HEAT TRANSFER 

SPECIALISTS 

TO THE AVIATION INDUSTRY 


Changes come fast in the aviation industry. New ideas replace old, and make new prob- 
lems in heat transfer. For more than a quarter century. Young engineers have worked 
with aircraft engineers, solving new problems as they came . . . developing oil coolers, 
coolant radiators, supercharger intercoolers, cabin heaters and temperature regulating 
systems. That’s why Young stands ready now with the experience and manufacturing 
facilities to design and produce special or standard heat transfer units for every need. 

Young 

HEAT TRANSFER PRODUCTS 

Oil Coolan • Gat. Gasoline, Diesel Engine Radiators • Intercoolers e Heat Exchangers a Engine 

Jacket Water Coolers • Unit Heaters a Convectors a Condensers a Evaporators a Air Conditioning 

Units a Haating Colls a Cooling Colls a And a Complete Una of Aircraft Heat Transfer Equipment. 

YOUNG RADIATOR CO., Dept. 2U5-M, Itaclnc, AVIs., U. S. 


Reviews of Patents 

( Continued from page 213) 
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You Can Become A Charter Member 
of the Best Informed Audience 
in the World . . . 


world is in the making — out of the developments of science — before our 


very eyes. 



Every thinking American wants to know HOW these 




will shape the pattern of his present and future life. 


Starting in 


April, 1946, McGraw-Hill will publish a thrilling new non-technical general magazine that 


will interpret, month by month, the impact of the scientists' world-shaping as if happens. 


MEET A NEW AND DIFFERENT MAGAZINE 



The job that SCIENCE ILLUSTRATED has set for 
itself has never been done before. 

The need for such a magazine has long existed but 
the demand was never as pressing . . . the American 
public was never as inquisitive minded ... as science- 
hungry ... as deeply conscious of impending changes 
in our social and economic life as it is today. 
SCIENCE ILLUSTRATED will cover the broad 
fields of science, invention, mechanics and discovery. 
It will discuss the new challenges and opportunities 
that are coming out of radar, the heady secret of the 
atom, and the amazing, world shaking advancements 
in communication and transportation. 

It will interpret, for the progressive thinking layman 
as well as for the business man, the great new tri- 
umphs in drugs, medicines, chemicals, metallurgy, 
textiles, fabrics, food processes, materials, methods, 
procedures — the entire range of scientific achieve- 
ment — in terms of their contribution to better living. 
SCIENCE ILLUSTRATED will report, interpret, 
and project! It will be fast and fascinating reading — 


a thrilling new magazine for an exciting new world! 
In its pages, month after month, the products, devel- 
opments, and horizons of scientific achievement will 
come alive in terse, sparkling text and dramatic color- 
ful pictures. 

The subjects discussed in SCIENCE ILLUSTRATED 
will be of vital importance to everyone in every walk 
of life. No matter where your interests lie — in the 
products and processes of business or in the things 
which make for better and more efficient living — 
you will read this new magazine with profit, and 
with interest. 


If you would like to keep abreast 
of the world of tomorrow 
make your reservation NOW 
for the first twelve issues of 



► 


Experience Plus "Know-How" Will Produce I SciGIlCG 

I l L LUSTRATED 



DR. GERALD WENDT 
Editorial Director: Editor, 

consultant for Time-Life . . . 
New York World’s Fair Di- 
rector of Science and Educa- 
tion ... a practical, working 
scientist. 



HARLEY W. MAGEE 

Editor: Newspaper reporter, 
staff writer and, at one time, 
city editor for Associated 
Press in Chicago . . . formerly 
managing editor of Popular 

long experience in interpret- 
ing science for the lay reader. 



DEXTER MASTERS 
Editorial Consultant: Editor 
of Army Air Forces magazine, 
"Radar” . . . formerly staff 
member Radiatron Laboratory 
Massachusetts Institute of 
Technology . . . formerly mem- 
ber of Fortune's Editorial Staff 
. . . first editor of Tide. 


To bring you this month by month reporting of progress 
and achievement McGraw-Hill has assembled the finest 
talent available. Working hand in hand with the men 
pictured here is a top-flight staff of science writers, artists 
and photographers . . . men with long experience in 
making science understandable and interesting. 

In addition, the editors of SCIENCE ILLUSTRATED 


will have at their command the great technical, consult- 
ing, research, and world-wide news gathering facilities 
of the McGraw-Hill Publishing Company. 196 editors, 
writers and technical experts, which staff the McGraw- 
Hill publications, will serve as consultants. All of 
McGraw-Hill’s publishing experiences and financial re- 
sources are behind this thrilling new magazine. 


N.B. to Advertisers: What kind of an audience will be available to you in SCIENCE 
ILLUSTRATED? Obviously, an alert, intelligent, forward thinking group of people . . . 
the sort of people that are a step ahead of the parade in interests, desires and pur- 
chasing power. The initial print order will be 500,000 copies. Forms close on February 
10th for the April issue. Write to SCIENCE ILLUSTRATED or telephone your nearest 
McGraw-Hill office for complete information. 


FIRST ISSUE ON THE NEWS-STANDS APRIL, 1946 

Price per copy 25 cents. Annual Subscription . . . $3.00 Per Year 


Science Illustrated 
330 West 42nd Street 
New York 18, New York 


Street and number . 
City and State . . . . 


of SCIENCE IllUSTRATED I 
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IT'S NEW 



VIBRASHOCK* UNIT MOUNT 

Amazingly Effective, Surprisingly Inexpensive 


Robinson engineers offer a low-cost 
standardized Vibrashock unit mount 
that closely approaches the high oper- 
ating efficiency of the famous custom- 
built Vibrashock Dual Suspension. 

Without sacrificing the proven basic 
Robinson principle of three-way vibra- 
tion absorption, the new unit mounts 
are simple, rugged and long-lived. Com- 
parative tests show marked improve- 
ment in performance over conventional 
type unit mounts. 

The use of stainless steel springs, 
instead of rubber or synthetic, elimi- 
nates drift or 'permanent set and 


vulnerability to cold, heat or humidity. 

Check your equipment — airborne, 
vehicular, mechanical — on these 
triple action mounts. The results are 
startling. (On one such application, 
electronic tube life has been in- 
creased from ten days to ten months.) 

Vibrashock unic mounts are available 
in three sizes, and in a wide range of 
load ratings. Designers, engineers and 
purchasing agents will find in our new 
catalog "Vibration Control Engineered 

vibration problems. Send for your copy 
of this new publication today. 


ROBINSON AVIATION, INC. 
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Comfort will be a major factor in your future 
business. Making comfort is our business. For 
ten years we have been producing comfort in the 
form of "U.S.” Koylon Foam — the cushioning 
material that has made a science of Comfort 
Engineering. 

Buoyant Koylon actually lifts the body — flows 
away weight— fairly breathes comfort because of 
its air-in-latex texture. It is ideal for any type of 
seating and mattressing— completely satisfying 
to the rest-hungry. Its natural cleanliness and 
permanence— its freedom from bothersome 
parts to wear out— make Koylon an especially 
inexpensive item to maintain. 

If you’re future minded — you’re going to be 
Koylon minded. When Koylon is available again 
— you’ll discover how the future feels. 


UNITED STATES RUBBER COMPANY 

"U.S.” KOYLON FOAM DIVISION • MISHAWAKA, INDIANA 
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“ THAT’S WHY 

Pan American 

World Airways 

EMPLOY 

GITS SPECIALIZED LUBRICATION 


No Place for Lubrication Trouble! 


Here — only the highest standard of perform- 
ance can mean safety and true economy. 
Upon the performance of each individual 
part of these world girding ships depends 
the lives of passengers, crew, and the secu- 
rity of a major investment. Gits Oilers, Oil 
and Grease Seals and Lubricating Devices 
fully meet these highest standards, because 
they are products of more than 35 years of 
specialized engineering. The use of bar stcck 
and heavy gauge materials instead of thin 
sheet material; designs dictated by actual 


field study and experience; specially 
trained engineers and many other such 
features are your assurance of plus values in 
dependable lubrication under all conditions. 
The Gits Line offers you the largest selection 
of styles and sizes of lubricating devices for 
practically every conceivable application. 
Ask Gits for specialized answers to your 
problems. 

If you do not have a copy of 
Catalog No. 60 — writ 

Gits B ros. Mfo. fo. 

1859 South Kilbourn 



OCEAN-SHR/RKER 

— 45 7ons o/Sjoeec/ 


On May 20, 1927, a young unknown named Charles A. Lindbergh 
climbed into a tiny monoplane at New York and 33 hours and 30 
minutes later landed at Paris, France. Immediately he became a 
world-wide hero. 

But on August 1, 1945, the ATC’s C-69 Lockheed "Constellation” 
made a casual 3,600 mile N. Y. — Paris flight in 14 hours and 12 
minutes breaking all trans- Atlantic transport records. Yet this 
.hardly rated a mention in the newspapers. 

The progress of aviation is so swift that new records are made 
almost daily as new designs and greater power plants step up speed 
and efficiency. Helping the C-69 to this newest record were four 
great Wright engines developing 2,200 h.p. each . . . and each is 
equipped with CECO carburetors. 

As new records are broken and greater aviation advances are 
made, Chandler-Evans will continue to use all its war -proved en- 
gineering and production resources to keep pace with America’s 
aircraft engine builders. 



CARBU RETORS 
FUEL PUMPS 
PROTEK-PLUGS 


CHANDLER-EVANS CORPORATION 


SOUTH MER 
CONNECTICUT, 


I D EH 

U. S. A. 
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-the P-K Assembly Engineer 



With profits diminishing in the 
squeeze between fixed selling prices 
and higher labor costs, every produc- 

duce savings in the only way left — by- 
short cuts in operations to eliminate 
every unnecessary work-hour. 

If your job is assembly, the P-K As- 
sembly Engineer can help you find 
plenty of missing profits that now are 
wasted in needlessly high costs. 

He may make a brief study in your 
assembly department and show you 
where operations like tapping, nut- 
running, riveting, or inserts in plastic 
can be eliminated. Or, when desired, 
he will put your assembly through a 


complete fastening survey in the P-K 
Laboratory. 

For example, a P-K Assembly En- 
gineer showed one manufacturer of 
gasoline hose nozzles how to make 
an assembly time saving of 80% by 
using P-K Screws instead of rivets! 
Savings in work-hours of 30% to 
50% are common. 

The P-K Assembly Engineer will 
call at your request, without obliga- 
tion. You’ll find his advice unbiased, 
because P-K makes all types of Self- 
tapping Screws. If you prefer, mail in 
assembly details for recommendation. 
Parker-Kalon Corp., 208 Variek St., 
New York 14, N. Y. : 



PARKER-KALON 


p.fc # 

J\ SELF-TAPPING SC 
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HYCON 

Hydraulic Power 


THE HEART OF THE MODERN MACHINE 

Hydraulic Power Units are 
More Efficient 
More Compact 
More Economical 
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MODEL ATR-3 TRANSCEIVER 


/ill-frun,fro4e covenant 

1 . Full radio range signal cover- 
age 

2. Full broadcast band coverage 

3. Control tower reception at 
flip of switch 

4. Filtered range reception for 
weather and voice 

5. Loop reception for homing 
and orientation 

4. 10 Watt -Crystal Controlled 
Transmitter 
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Less drafting and tracing 
= faster Reconversion! 


During the war two machines that any 
office boy could operate saved irreplace- 
able engineering man-hours for The 
Wm. Powell Company, valve manu- 
facturers of Cincinnati, Ohio. And 
now they’re saving doubly-importajit 
time and costs in reconversion! 

These Portagraph Vacuum Seal 
photo-copiers are extremely versatile 
machines that copy anything drawn, 
printed or written, using paper, tracing 
cloth or vellum, or film. 

At the two busy Powell plants they 
produce ink-like cloth tracings from 
pencil originals, eliminating the time 
required for inking. Design and specifi- 
cation changes are made on Portagraph 
blue sensitized tracing cloth prints pro- 
duced from blocked-out negatives , wh ich 
saves retracing of the entire drawings. 

Portagraph makes copies of blueprints 
in one step for use in producing added 
blues!’ It brings back” worn and 
soiled tracings for active use, eliminates 
the need of checking ink copies, and 
also performs many general copying 
services for the purchasing, accounting, 
traffic and legal departments at Powell. 

Ask our nearest Branch Office for 
full details, or write us in New York. 



0 %riiD . Vf g s/, m iv( . tcONOW s 



PHOTOGRAPHIC RECORDS DIVISION, REMINGTON RAND, 3T5 FOURTH AVENUE, NEW YORK 10, N. V. 
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TOMORROW’S TRUCK 


TODAY! 



p i 


TRUCKS AND TRACTORS 


Industrial Truck and Tractor Specialists Since 1917 


A Completely New Fork Truck 
Offering The Utmost In 


MODERN DESIGN 


POWER and STRENGTH 


ACCESSIBILITY 


VISIBILITY 


{ SIMPLICITY 


STABILITY 


DEPENDABILITY 


ECONOMY 
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Standard Equipment on the New stinson* 


Quality is the keynote of post-war 
plane design. The new ships* are 
finer, faster— built for greater effi- 
ciency and maximum comfort. Their 
standard equipment is chosen care- 
fully after exhaustive competitive tests. 

Sensenich propellers, for instance. 

The men who made the celebrated 
Stinson Reliant, the 105 and the 
more recently famous L-5, know how 
important the right propeller is to the 


performance of a ship. They can’t 
take chances when so much is at stake. 
So they specify SENSENICH. 

... as do thousands of other air- 
men . . . designers, builders, pilots, 
operators. Sensenich ’s reputation is 


* * * 



good enough, old enough and proven 
enough to continue to be the reason 
why no other propeller has been 
chosen so often by so many. Write 
for free list. Sensenich Brothers, Ad- 
jacent to Municipal Airport, Lan- 
caster, Pa.; West Coast Branch, 
Glendale, Calif. 

* * * 

* Piper , Aeronca, Taylorcrajt, Fairchild , Cul- 
ver , Stinson , Ercoupe, Crumman, BeUanca , 


NO OTHER PROPELLER HAS BEEN CHOSEN SO OFTEN BY SO MANY 
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N OW you can be sure you get what you ask for 
when you order Coated Abrasives. A new system 
of naming and labeling takes out all the grief. From 
now on Coated Abrasives by "CARBORUNDUM” are 


identified by the name of their end use. Specifications 
are clearly marked on labels and backing material. 
Here’s how it works. To get the right coated abrasive 
for your job: 



This new free book describes the new system of 
identifying, specifying and ordering Coated Abrasives 
by "CARBORUNDUM". It also gives complete informa- 
tion about Coated Abrasives by "CARBORUNDUM” 
and their uses. 


2 -LOOK 
AT THE 
BACKING 



The man in the shop can tell what coated abrasive to 
requisition from stock just by a glance at the backing. 
Name and specifications are repeated often enough 
so that even small pieces ere easily identified. 


3-LOOK 
AT THE 
LABEL 



The same information is repeated on the package 
label, so it’s easy for the stock room to fill the requisi- 
tion. And it’s just as easy for Purchasing to make out 
repeat orders. 


The first thing to do is write for your Jree copy 
of "Sanding and Finishing" if you have not yet 
received your copy. For additional informa- 
tion, consult your "CARBORUNDUM" repre- 
sentative or your distributor's salesman. The 
Carborundum Company, Niagara Falls, N.Y. 


THERE IS A PRODUCT BY 


CARBORUNDUM 

TRADE MARK 

FOR EVERY ABRASIVE APPLICATION 
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What Shielding Conduit 
is Best for Airline Use? 


Frankly, no shielding manufacturer, engine manufacturer, no one par- 
ticular airline has the final answer to this problem. Titeflex Aerocon 154 
was developed during the war to satisfy military requirements for a 
mechanically rugged conduit with optimum shielding characteristics. It 
proved an excellent conduit on both the high and low tension sides of 
the ignition system on planes flown by both the Army and the Navy. 

Airline Problems oi Peace and Conversion 

Airline maintenance engineers are presently faced with a great number 
of problems in the conversion of military aircraft to commercial use. They 
are also free to specify new equipment on operating aircraft— equipment 
not necessarily conforming to Army and Navy specifications. 

While Aerocon 154 may solve the shielding problems of many airline 
maintenance departments, Titeflex engineers are currently working with 
specific airlines to develop conduit types exactly suited to their require- 
ments. If you are not taking advantage of this personalized engineering 
service, a letter to our main office will start an engineer on his way. 
Titeflex, Inc., 5 10 Frelinghuysen Avenue, Newark 5, New Jersey. 


X 
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ANOTHER WILCO 


DEVELOPMENT 



Aero No. 50 

Alim/ electrical 

flllUJf CONTACTS 

Long Service Life in High Frequency Operations 


PROPERTIES AND CHARACTERISTICS:— wilco aero no. 50 
ALLOY CONTACTS are composed entirely of noble metals, ami 
are especially desirable for higher frequency operations 
because of their extreme hardness, high melting and boiling 
points, freedom from contact surface oxidation, low contact 
resistance and high density. They are therefore extensively 
used in Tirrell type vibrating voltage regulators, in aircraft, 
warship and tank voltage regulators, meter-testing devices, 
dental and medical equipment, thermal cutouts, electric 
heaters, time switches, and many other severe-scrvice 
applications. 

WILCO AERO No. 50 ALLOY and other Platinum Con- 
tacts are available in a variety of shapes, solid rivets, or as 
parts of screw, blade or other assemblies. 

CONSULT OUR ENGINEERING DEPARTMENT— Write our 
Engineering Department for help in developing the proper 
application of WILCO materials to your products. 

SEND FOR WILCO BLUE BOOK— The Blue Book contains 
charts, formulae, and full descriptions of all Electrical Con- 
tacts, including wilco aero No. 50 Alloy, and other wilco 
products. Send for FREE copy today. 


WILCO PRODUCTS INCLUDE: 


CONTACTS— 



THERMOSTATIC BIMETAL- 



PRECIOUS METAL COLLECTOR 



SPECIAL MATERIALS 


THE H. A. WILSON COMPANY 

105 Chestnut Street, Newark 5, N. J. 

Branch Offices: Chicago • Detroit • Los Angeles 

SPECIALISTS FOR 30 YEARS IN THE MANUFACTURE OF THERMOMETALS 
ELECTRICAL CONTACTS • PRECIOUS METAL BIMETALLIC PRODUCTS 
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imWW/? O-Ring Packings . . . 

Simple, Economical, Effective 
"The Modern Hydraulic Seal " 



O-Ring packings may be described simply as elas- 
tic rings with normally circular cross-sections. On 
account of their extreme simplicity, OrRings re- 
quire no adjustments and are readily replaceable. 
They occupy small space and seal in both direc- 
tions. Made of a highly resilient synthetic rubber 
compound, Linear O-Ring packings seal effec- 
tively at low and high pressures. Their frictional 
drag is low. The action of these packings is shown 
in the accompanying diagrams. 

^ At zero pressure, seal is maintained by pres- 
sure of O-Ring on sealed surfaces resulting from 
cross-sectional squeeze. No extrusion through clear- 
ance “C." 


4i Low pressure (1 to 1000 p. s. i.) moves 
O-Ring to left side of groove, causing radial ex- 
pansion of packing against sealed surfaces "A" 
and "B,” proportional to pressure. Excessive clear- 
ance will permit extrusion at “C.” 


4i High pressure (over 1000 p. s. i.) intensifies 
sealing action, also increases extrusion tendency 
at “C." Extrusion may be eliminated by reducing 
“C,” or by the use of non-extrusion rings. Note: 
Covered by Christensen United States patent No. 
2,180,795. 

Consult Linear engineers for the application of 
Linear O-Rings to your packing problems. Ask 
for sample rings. 


LINEAR Incorporated 
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£xi6e 


HAS THE CORRECT BATTERY FOR YOUR PLANE 


Whether your plane be a giant air- 
liner, a small personal plane, or any of 
the many types that range between? 
there is an Exide Aircraft Battery de- 
signed to meet its particular needs. 

Advance Exide engineer- 
ing has kept pace, step by 
step, with the rapid prog- 
ress made in aircraft 
development. With the 


result that the Exide Aircraft 
Batteries of today are outstanding 
in skilled workmanship, ruggedness 
and power . . . the elements that 
assure maximum safety. 

You are invited to con- 
sult Exide engineers, 
without obligation re- 
garding any storage 
battery problem. 


£xx5e 

AIRCRAFT 

BATTERIES 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 32 • Exide Baiteries of Canada, Limited, Toronto 
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HAVE YOU INQUIRED HOW 



YOUR PRODUCT, YOUR PLANT, YOUR POST-WAR PLANNING 


^THERMONICS is the science of .temperature control 
developed by Fenwal, Incorporated, by the direct pro- 
cess of determining the needs of industry and science for 
unerringly accurate thermal control of wide applica- 
tions. Many thousands of applications and tests have 

E roven the efficacy of the Fenwal Thermoswitch, prime 
ictor of this refined and exact science of Thermonics, 
which takes its place of due importance in the field of 
temperature control and thermal regulation. 

Thermonics as a science in itself earns and deserves 
the attention of: 

• all processes and production requiring regu- 
lation of extreme or moderate temperatures: 

• makers of equipment requiring light weight, 
compact, efficient thermal regulation; 

• makers and users of machinery, equipment, 
vehicles, wherein a safety factor of control- 
ling or indicating excessive or dangerous 
changes in temperature is essential. 

( — THERMOSWITCHES > 

FOR COMPLETE TEMPERATURE CONTROL I 

17 Pleasant Street, Ashland, Massachusetts 


THERMOSWITCH is the prime factor 
in Thermonics. So many are the func- 
tions of Thermoswitch, and so com- 
prehensive is the field of Thermonics, 
that practicallyall processes of manu- 
facture requiring accurate thermal 
regulation are served by Thermo- 
switch. Few, if any products whose 
efficiency depends on temperature 
control, exist today or are planned, 
that can omit the consideration of Thermonics in basic 
engineering and the use of Thermos wiTCH/or functional 
competency and. economy of operation. Thermoswitch 
in its many types and adaptations, offers a lightweight, 
compact vibration-proof, highly sensitive yet rugged 
regulatory and detectory unit of almost unlimited utility. 
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Meet qousi 
UNITED CINEPHONE 

fyielA £nxjineesi: 

We are proud of our Manufacturers' Represen- 
tatives. 

They are also competent Electronic Engineers 
ready to advise and co-operate on the application 
of Electronics to industry. Present your problem 
to your nearest representative. It will receive 
prompt attention. 

PENNSYLVANIA 


Bit 3 - 11E£**** I 

cotoiuico mssnowisOT ^feSS-STlSS 


!!§£»=• SS5«*»- 

,„v ml Associates rldeNck C. Baker Company 


'£sha-"”“ * “ s lirvS i"; »• 

UNITED CINEPHONE CORPORATION 

16 NEW LITCHFIELD S T RE E T , TOHRINGT ON. CONNECTICUT 



MAKERS OF DUPLATE AND FLEXSEAL SAFETY GLASS AND OF MULTIPLATE BULLET-RESISTING GLASS 





Any Ti 
Any S 
Any Quai 
But only ON 


WHY 

JOHNSON BRONZE 
CAN Quarantee 
TOP QUALITY 


I T'S one thing to claim QUALITY 
. . . quite another to deliver it con- 
sistently. Johnson Bronzi 
reputation for delivering 
of Top Quality . . . because . . . 


Constant 


mm I 

TOOWfc 

tUEEK. tM*** 


JOHNSON 
BRONZE COMPANY 

620 S. MILL ST. • NEW CASTLE. PA. 
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ADEL DUAL POWER PACKAGE actuates landing 
gear, wing Haps. ..efficiently, economically 


No need for light plane manufac- 
turers to go to the engineering and 
development expense of special 
hydraulic systems! No need to set 
up assembly lines and shop around 
for components. ADEL answers all 
these problems and more with a 
tried and proven DUAL POWER 
PACKAGE. Contains electric driven 
pump and fluid supply plus all 
controls necessary for a complete 
hydraulic system. 

This single compact unit comprises 
a % H. P. intermittent duty electric 

ADEL PRECISION PRODUf 


motor, gear pump, reservoir; ad- 
justable pressure relief valve, two 
thermal relief valves, by-pass valve, 
two check valves and two 4-way 
control valves. Ports — V4" thread. 
Dry weight 5!4 lbs. Outside dimen- 
sions only 4"x5”x8". Recommended 
operating pressure 300 P. S. I. Cyl- 
inders, line supports and other ac- 
cessory equipment necessary to 
complete the hydraulic system are 
also available from ADEL. 

Priced for today's sharp pencils, 
its low cost is made possible by 

S CORP. • BURBANK, C 


ADEL's years of experience in air- 
craft hydraulics plus the fact that 
thousands of units are now in pro- 
duction. The savings made possible 
by standardization are passed on 
to you. Further economy is provided 
by ease of installation, simplicity 
of servicing. Write today for com- 
plete information. 



LIF. • HUNTINGTON, W. VA. 
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IH TO EARTH! 

! V 

SAFELY AND QUICKLY 


irtunity to discuss 
rers considering 



assembly, our especial ability 
functions for you. 

j plans hit a bottleneck somewhere 
s probable that consultation with Oiljak 
iscover a solution that will be mutually profitable. 

MACHINING • STAMPING -WELDING • PLATING • PAINTING -ASSEMBLING 

The OILJAK MANUFACTURING Co., Inc. 

Montclair, N. J. 

The Job Complete— from blueprint to finished product 
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When you drive a car, you have to 


coordinate footwork and handwork. 


When you fly your ERCOUPE, 


your hand 



on the wheel 


is enough. 
There’s 



no footwork in the 


spin-proof ERCOUPt the world’s safest plane. 


^Certified incapable of spinning by U.S. Civil Aeronautics Administration 


ERCOUPE'S spin-proof safety design results in simplified opera- 
tion. A single steering wheel guides ERCOUPE up or down, banks 
and turns it left or right . . . makes flying easier, reduces learning 
time by one-third. Sturdy all-metal construction, tricycle landing 
gear. Economical operation, low maintenance cost. 


■ ENGINEERING AND RESEARCH CORPORATION • 



Engineering and Research Corporation, Riverdale, Maryland 
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In designing the gun-control systems 
which shot down enemy planes, Army 
ballistic experts were faced by long 
hours of mathematical calculations. 

So Bell Laboratories developed an 
electrical relay computer. It solved 
complicated problems more accurately 
and swiftly than 40 calculators work- 
ing in shifts around the clock. 

Resembling your dial telephone sys- 
tem, which seeks out and calls a tele- 
phone number, this brain-like machine 
selects and energizes electric circuits to 



correspond with the numbers fed in. 
Then it juggles the circuits through 
scores of combinations corresponding 
to the successive stages of long calcula- 
tions. It will even solve triangles and 
consult mathematical tables. The 
operator hands it a series of problems 
with the tips of her fingers — next 
morning the correct answers are neatly 
typed. Ballistic experts used this calcu- 
lator to compute the performance of 
experimental gun directors and thus to 
evaluate new designs. 


In battle action, Electrical Gun Di- 
rectors are, of course, instantaneous. 
Such a director helped to make the 
port of Antwerp available to our ad- 
vancing troops by directing the guns 
which shot down more than 90% of 
the thousands of buzz bombs. 

Every day, your Bell System tele- 
phone calls are speeded by calculators 
which use electric currents to do sums. 
Even now, lessons learned from the 
relay computer are being applied to 
the extension of dialing over toll lines. 


BELL TELEPHONE LABORATORIES 


EXPLORING AND INVENTING, DEVISING AND PERFECTING FOR CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE 
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. . . through ANEMCTAT air-diffusers 


The equalization of temperature in aircraft passenger 
cabins and cargo spaces is complicated by the de- 
creasing density of air as higher altitudes are encoun- 
tered. This factor, added to the usual drafts occurring 
in cabins without effective air-distribution, further ag- 
gravates the problem of uniform heating and venti- 

These air-diffusion problems can be solved for every 
type of plane by the use of ANEMOSTAT air-diffusers. 
This is proved by the performance of ANEMOSTATS 
engineered to meet the special — and often extreme 
— requirements of thousands of Army, Navy and com- 
mercial airline planes. 


HOW ANEMOSTATS DISTRIBUTE CABIN-AIR 
Duo lo ils patented design, the ANEMOSTAT dlstflbutes air of 




Therefcue, the ANEMOSTAT diffuses air of any duet velocity notie- 
fessly and eventy, thoroughly and drofllauly throughout the 
cabin . . . closely equalizes temperature and humidity ... and 

ANEMOSTATS TAILOR-MADE FOR EVERY PLANE 
A great variety of air-diffusion patterns are necessary 
to meet the needs of cargo spaces, passenger quarters, 
and flight decks in the varied and ever-changing air- 
craft designs. But, regardless of plane design, AN- 
EMOSTATS — tailor-made to meet individual require- 
ments — deliver draftless heating and ventilating . . . 
at any altitude . . . under all flying conditions. If you 
want to know how ANEMOSTAT air-diffusers overcome 
these problems, write today for details — there's no 
obligation. 


ANEMM1AT 

CORPORATION OF AMERICA 



"NO REFRIGERATION SYSTEM IS BETTER THAN ITS AIR DISTRIBUTION" 
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/ %MV. . .y&ivi ^Zzne w /tead^ udart, y&u, aa& 


Now that Delco-Remy electrical equipment is available on popular 
makes of light planes, private flying takes on new convenience, 
new flexibility. No longer is it necessary to have somebody "lend 
a hand” to spin the prop. Your plane is ready when you are — with 
sure, safe electric starting always within arm’s reach on your 
instrument panel. Step into your plane, start the engine as simply 
as you’d start the motor of your car, warm her up and take off. 
You’re on your way, with ample current supplied by the generator 
to recharge the battery and operate lights, radio and accessories. 


ELECTRIC STARTING FOR CONVENIENCE • ELECTRIC STARTING FOR SAFETY 
AMPLE CURRENT FOR LIGHTS, RADIO, ACCESSORIES 

BUY VICTORY BONDS 


DELCO-REMY 

DIVISION. GENERAL MOTORS CORPORATION 

WHEREVER WHEELS TURN OR PROPELLERS SPIN 
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How to Cut Metal Cleaning Time 

to MINUTES 

NEW, FAST-ACTION DETERGENT CLEANS FERROUS 

and non-ferrous metals. ..Easy to Handle 




Oil • Grease • Gums ■ Varnishes • Lacquers • Paints 
Carbonaceous Deposits ‘ Asphaltic Products 

FROM: 

Steel • Cast Iron ■ Aluminum • Porcelain • China 
Chrome and Nickel Plate • Stone • Precious Metals 
Brass • Washable Fabrics 


Used throughout the war in critical 
industry as a superior cleaning agent, 
newly-developed SOLVENT "26” is now 
available for all industrial needs. 

Offering many advantages in time, labor 
and cost over other present cleaning 
methods . . . Solvent "26” is so effective 
a detergent it can be used at ordinary 
room temperatures. 

The fast action of Solvent "26” reduces 
cleaning time from hours to minutes on 
dismantled engine parts and all kinds of 
machinery. Simply dip, rub. brush or spray 
it on. Then flush clean with hot water. 

Mail the coupon today for literature and 
information leading to a demonstration 
of this unique product in 
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RST IN CIRCUIT PROTECTION CIRCUIT SAFETY FIRST IN CIRCUIT PROTECTION CIRCUIT SAFETY FIRST IN CIRCUIT PROTECTION 
ION CIRCUIT SAFETY FIRST IN CIRCUIT PROTECTION CIRCUIT SAFETY FIRST IN CIRCUIT PROTECTION CIRCUIT SAFETY FIRST IF 
RST IN CIRCUIT PROTECTION CIRCUIT SAFETY FIRST IN CIRCUIT PROTECTION CIRCUIT SAFETY FIRST IN CIRCUIT PROTECTION 
ION CIRCUIT SAFETY FIRST ifl CIRCUIT PROTECTION CIRCUIT SAFETT FIRST IN CIRCUIT PROTECTION CIRCUIT SAFETY FIRST IF 
RST IN CIRCUIT PROTECTION CIRCUIT SAFETY FIRST IN CIRCUIT PROTECTION CIRCUIT SAFETY FIRST IN CIRCUIT PROTECTION, 
N CIRCUIT SAFETY FIRST IN CIRCUIT PROTECTION CIRCUIT S 
N CIRCUIT PROTECTION CIRCUIT SAFETY F 
IROTECTION CIRCUIT SAFETY I 
Y FIRST IN CIRCUIT PROTECTI 



CIRCUIT, SAI 
I CIRCUIT SI 
CIRCUIT SAj 
I CIRCUIT Pg 
•ETY CIR' 




ICUIT SAFI 
CIRCIUIT F 

CIRCUIT PROTECTION CIRCUIT SAF 

Protection circuit safety first in circuit pi 

CIRCUIT SAFETY FIRST IN CIRCUIT. PROTECTION CIRCUIT SAF 
■SAFETY FIRST IN CIRCUIT PROTECTION CIRCUIT SAFETY IN CIRCUIT PI 

CIRCUIT PROTECTION CIRCUIT SAFET»-*~ " " N CIRCUIT SAF 


LITTELFUSE 

EXTRACTOR 



A Littelfuse “first”— a development featuring 
quick, shockproof fuse replacement adapted for 
use in radio, appliance, aircraft, instrument and 
electronic fields. 

The practicability of this space-saving fuse I 
mounting is easily recognized — side terminal 
electrically welded — thoroughly insulated spring 
activated contacts insuring maximum electrical 
conductivity. 

Littelfuse full range of posts includes sizes l 
3, 4, 5 and 8 AG; 3, 4 and 5 AB and Hi-Amp 
fuses with either finger or screwdriver type 
(meets Underwriters’ requirements) knobs, also 
Fusible Binding Post, Fusible Meter Post. 


& 


f , 

CIRCUIT ' 
RCUIT 
CIRCUIT 
RCUIT Si 
(IRCUIT 

CIRCUIT P 


QUALITY 
SERVES 

foundation f desire to 

Mr'*"*’ mi 

b 

acre and j»J sur e of ; af 

f 

worthwhile, at reCO g- >c 

desire the saw] dsfbei r f 

nition Not the 

leadership m tis i ac tio«s ts 
least o I lheS to] standards 

I “* r - ' u 


N CIRCUIT PS 
CIRCUIT SAI 
il CIRCUIT PI 


True service 
best quality ■ 


p 


LITTELFUSE INCORPORATED 

4757 No. Ravenswood Ave., Chicago 40, Mill 


“ROIKIION. CIRCUIT SAFEIji 


^cnOHCiRCUIT SAFI 

jSSTciR CUIT SAFETY FIRST IN CIRCUIT PR < 

LITTELFUSE 


fECUIT S. 
CIRCUIT PI 
.< CIRCUIT SAF\ 
[CUrrSAFETYFIRST IN CIRCUIT P 
SAFETY FIRST IN CIRCUIT PI 


|CUIT PROTECTION CIRCUIT SAFETY FIRST Jl 
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CARGO PLANES ^4^ 



The ARMY and NAVY exacting requirements of flexible hose 
assemblies "WHICH MUST NOT FAIL" was faithfully pro- 
duced through the entire war period. Now FLEX-O-TUBE is 
devoting attention to the important work of supplying flexible 
hose assemblies of like character for postwar transportation, 
maintaining these same high standards. 


THE FLEX-O-TUBE COMPANY is setting the pace in flexible 
line developments for CARGO SHIPS. 


“BE SURE WITH FLEX-O-TUBE HOSE 
ASSEMBLIES AS THEY ARE CORRECT " 
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T" l 


CREATIVE ELECTRICAL 
ENGINEERING... 


DAYTON, OHIO • IN CANADA, LELAND ELECTRIC CANADA, LTD. . . . GUELPH, ONTARIO 
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Speaking oi Chips. . and Stepped Extrusions 


Where structural parts must be large at one end 
and small at the other, that’s where Alcoa stepped 
extrusions come into the picture . . . speeding 
production, reducing costs. Stepped extrusions 
offer an advantage over conventional uniform 
sections by eliminating excessive machining. 



How about the shapes and parts you use? 
Alcoa engineers will gladly discuss your de- 
signs, and offer you the benefit of their ex- 
perience with extruded shapes. Aluminum 
Company of America, 2182 Gulf Building, 
Pittsburgh 19, Pennsylvania. 
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Callite tungsten contacts© in this Eisemann Magneto 


SPARK TRACTOR MOTORS 


TOR THE POWER TO PULL... 


sio 
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The Gentleman is holding a thin Blonde Hair 

CaN'T SEE IT? Few could see a thin blonde hair held 
before them! But when intricate electrical equipment calls for working to tolerances 
that defy the eye, craftsmen of Leece-Neville never miss. In over 35 years of designing 
and building electrical equipment, Leece-Neville has always maintained a high 
standard of precision. And this precision— in engineering and manufacturing— is one of 
the reasons Leece-Neville products are famous everywhere for their outstanding per- 
formance. To get the best in aircraft electrical equipment— for conventional or special 
requirements— see Leece-Neville first. The Leece-Neville Company, Cleveland 14, Ohio. 
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VBOTH are Permite Castings. The one pictured 
at the top was cast in sand, and weighs 
4 lbs. 6 oz. The other is a permanent mold casting 
of the same part, and weighs only 3 lbs. 10 oz. 
Because the initial order called for a limited 
quantity, sand castings were supplied. But later 
orders, in greatly increased quantities, justified a 
change to permanent mold. 


■i 


The Permite customer gained the saving of lighter 
^ weight per casting, and the other ad- 

* ^ vantages that obtain when the quantity 
and the nature of the casting design 
^ permit the use of permanent molds. 
1^ * ALUMINUM 


c I b 


Detroit: 809 N 


r Build 


Close tolerances in the casting process are 
achieved with Permite permanent molds. There 
is less "dead" metal to pay for and to remove by 
machining. Uniformly accurate dimensions mean 
faster machining, faster production, lower pro- 
duction costs. 

Permite modem foundries are equipped to give 
you high quality aluminum alloy castings of the 
type which best meets your needs. Prepare for 
increasing postwar competition by consulting 
with Permite engineers on your castings require- 
ments. Your inquiry will receive prompt attention. 

INDUSTRIES, Inc. 

N A T I 25, OHIO 

New York: 9 Rockefeller Flora 
Atlanta: 413 Grant Building 


PERMITE ALUMINUM ALLOY CASTINGS 
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USAC Hangar Service Offers You 




a Source 


Here, at last, is the practical, profitable 
answer to your hangar needs— the solution 
to the acute shortage of storage space for 
private planes. 

USAC provides you with individual 
"T”-type pre-fabricated metal hangars, at 
any airport in the United States —absolutely 
without obligation to yow/Each hangar, which 
is fully insured, is brought to you and 
erected by USAC at no cost. 

You are asked to charge a nominal 
standard monthly rental fee — at popular 
low rates to plane owners. You receive a 
substantial percentage of the income thus 
derived for a period of six years. At the end 
of that time, the hangars — and all rent 


of Income for You 



received from then on — become yours! 

To solve your storage problems — 
and make money besides — it’s wise to 
investigate this practical, income-producing 
USAC Hangar Service Plan. For complete 
details, write to: 


JJ. S. Aeroplane Carriers, Inc. 

" FIRST IN AEROPLANE CARRIER SERVICE" 

Keith Building Dover, Delaware Phones 5545, 2987 
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production. longer tool life, and better finishes 


greater 


says this Superintendent 


• AFTER SWITCHING to Gull Cutting Oils, we 
noted a general improvement all over the shop 
in production, tool life, and finish,” says this 
Superintendent. “By the use of Gulf L. S. Cutting 
Base on this machine, we increased output about 
40 per cent, and in addition secured longer tool life 
and a much better finish on the work.” 

Gulf quality cutting oils can give you a vital 
advantage in machining efficiency that may help 
you make substantial cuts in unit production costs. 


Here's the important reason: Every Gulf Cutting 
Oil has specific properties which insure better per- 
formance on certain types of machining jobs! 

It will pay you to find out quickly the full pos- 
sibilities of Gulfs production-proven cutting oils 
in your shop. Call in a Gulf Service Engineer today 
and let him show you how they can help you with 
your machining problems. Write, wire, or phone 
your nearest Gulf office. For your copy df the book- 
let “Gulf Cutting Oils,” send the coupon below. 



Gulf Oil Corporation * Gulf Refining Company 


DIVISION SALES OFFICES: 







This is a B. F. Goodrich 

RIVNUT 


or as a 

NUT 

PLATE 


BLIND 

RIVET 
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... A long-sought combination cor- 
rectly engineered into "SKYPLY" — the 
miracle material now available for your 
aviation needs. 

"SKYPLY" is ideally suited for airplane 
furniture and other interior equipment. 

In large commercial airliners it can be 
used for furnishing and finishing cock- 
tail lounges, reading rooms, game 
rooms, rest quarters, frozen food com- 

WRITE TODAY FOR OUR ft 


partments and storage lockers. 
Adaptable to all types of designs be- 
cause "SKYPLY" is form-molded, this 
Skydyne Sandwich Construction offers 
a beautiful, smooth surface with curva- 
tures easily attained. It is highly re- 
sistant to heat, cold, moisture, vibration 
and sound. 



100% HAG STOCK 

Elliott Tracing Papers possess a smooth working surface, have 
splendid erasing qualities and compare to cloth in toughness 
and strength. These papers are pure white, transparent, will 
not deteriorate with age, and make perfect blue prints. 
"Capitol" is thin, "Federal" medium, 

"National" and "Colonial" heavy. 

WRITE DEPT. G-i FOR SAMPLES 


B. K. ELLIOTT COMPANY 

DRAWING MATERIALS— SURVEYING INSTRUMENTS 


IS 



When the assembly 
of your product re- 
quires a special fas- 
tener or cold-forged 
product, call on our 
consultant service to 
help you at no obli- 
gation to you. We 

manuflcmrf cold° 
forged specialties in 
a wide range of 
metals, sizes and de- 
signs, in large or 
small quantities. In 

you’ll find that cold- 
forging your special 
part represents a 


I! 


JOHN HASSALL 


126 Clay Street 
Brooklyn 22,N.Y. 
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Tri-Sure and other types of 
closures were tested in 55 gallon 
drums under identical conditions. 
After draining the contents (Lube 
Oil) from the drums only 3.38 fluid 
ounces remained in those fitted 


• 10,000 dm 


In addition, drums scaled withTri- 
Surc Closures assure protection 
from leakage, seepage, tampering, 
substitution and breathing. 


AMERICAN FLANGE & MANUFACTURING CO. INC., 30 ROCKEFELLER PLAZA, NEW YORK 2' 
TRI-SURE PRODUCTS LIMITED, ST. CATHARINES, ONTARIO, CANADA 


N E of the major oil companies 
recently made exhaustive tests 
to determine the efficiency of 
drum closures from the stand- 
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THE H.l. THOMPSON COMPANY 

Thermo-Cousti Fiberglas Blankets 

1733 Cordova Street Loi Angelei 7. Calif. 


ELECTRICITY 

TO MEET AVIATION 
AND AIRCRAFT INDUSTRY 
POWER NEEDS 




IMPERIAL 


■■ ' ■ ;< 



as a FLYER 

WOULD WANT 


THEM MADE . . . 

With the same high regard for the importance of extreme 
accuracy . . . 

With workmanship, technically skilled . . . 

With utmost care to insure finest performance . . . 

That is how "Unbrafeo" Internal Wrenching Bolts, 100° 
Flush-Head Socket Bolts, and Internal Wrenching Lock 
Nuts are made. As o flyer would want them made — tak- 
ing care that these parts should have no flaws and should 
be completely dependable. 


"Unbrako" Internal Wrenching Lock Nuts has two fiber 
plugs to provide a dependable locking grip. Inserted 
through the body of the nut (Fig.l), these plugs contact 
four threads of the bolt (Fig. 2), thus assuring a greater 
locking grip. These "Unbrako" Lock Nuts can be used 
almost indefinitely before the torque falls below the 
Wright Field minimum. 


JENKINTOWN, PEt. 


BRANCHES: 


SAN FRANCISCO 
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°4 

CURTIS UNIVERSAL JOINTS 


High "Static Torque" is one of the 
most important requirements of uni- 
versal joints. To insure that every 
user of Curtis Universal Joints receives a 
that meets or surpasses his Static Torque require- 
ments, we have developed special testing machines 
to make this one important test accurately and 
efficiently. 


The small machine in the foreground twists the 
three small sized joints to destruction by 5 inch lb. 
steps, the large machine, shown in use, handles 
larger joints up to 25000 inch lbs. 

This testing equipment, designed to meet A.A.F. 
requirements and specifications, is also used to 
check every change in material or method of 
manufacture. 


© 


Every Cui 
carries thi 


Write (or technical data an 


nd useful Engineering Templates. 



CURTIS UniUERSfll 

joim co. inc. p rr° 



UNITED NATIONS’ FLYERS 

are using it for 

SAFER LANDINGS 


" SINGLE- 

RELEASE” 

Harness 



A one-haud turn and a tap on the single frontal 
disk instantly releases the harness . . . leav- 
ing the flyer entirely free. Accidental release 
is impossible before disk is "set” for action. 
All United Nations’ Air Forces for years have 
used IRVIN as standard equipment . . . and 
now the Irvin "Single-Release” harness is 
acknowledged as superior for all landings. 
IRVIN, as always, leads in Safety. 


HIVING AIR CHUTE CO., Inc. 

Main Office: 1 *170 Jefferson Ave, lluffalo, », Ji. V. 

Complete Factories in Buffalo, N. Y., Glendale, Calif., (1)00 
Flower St.), and Lexington. Ky„ U. S. A.— Canada, England and 
Sweden ... All Serving the United Nation's Air Forces. 
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LIGHTER WEIGHT is only 1 



OF ALUMINUM CASTINGS’ lO BIG ADVANTAGES 




IT'S IMPORTANT to reduce excess weight in 
your product. And it’s easy, too. Just make 
a change to aluminum alloy castings. In the 
manufacture of many electric motors, for 
instance, a change to aluminum alloys for 
the outside frame and end bell caps makes 
possible a 25% reduction in total weight. 

Your product too may enjoy one — or 
all — of the other advantages of aluminum 
listed above. Check off the particular ad- 


vantages of aluminum you desire for your 
product. Then submit to Acme along with 
blueprint or specifications for study and 
recommendations by Acme experienced 
engineers. You may find that a change to 
Acme Aluminum Castings offers you sur- 
prising production savings, as well as a 
lighter weight, superior product. This 
Acme consulting service places you under 
no obligation. 




SIMMONOS PRECISION-BUILT 

— -f 

i!jinaaii«w 

CONTROLS W 


Solve problems in... 0 
PRECISION >DET0URS> VIBRATION |4 


U fcSf 

Vi — 7Z ~ — 3 

vanced design methods in handling your re- 'nil 

Your new product will 
perform better and have 
additional sales appeal 
. . . with a dependable 

| Motor { 

Simmonds Push-Pull Controls, developed to 11 11 

meet exacting aircraft standards, are being 11 11 

increasingly specified by industrial engineers 11 11 

in many fields. More than half a million 1111 

Simmonds controls are today giving rugged, 1111 

trouble-free service in installations that require 11 11 

the ultimate in accuracy— eliminating awkward 
pulley-and-cable and rod-and-bellcrank set-ups. 


more coorrol problem. There 1, „o obliged.,,. j/J 

made by Orter, >. of prime importance in 

“ C “""' 



"°™ NG ni“ e “ ‘° ,aU> encloscd - 

AEROCESSORIES, INC. 

BEARINGS - Single^eldedbau bearings, or 


IliiffS 


l| :==„ 


Uf 1 

Or,,, i rear 

R-gji^asg- 1 

... 
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TO HELP YOU BUILD TOMORROW’S BETTER PLANES 





★ Stainless and Heat-Resisting Steels 

★ Aircraft Quality Alloy Steels 

★ Bearing Steels . . . Nitralloy Steels 

IN ALL GRADES, IN ALL FINISHES, AND 
IN THE WIDEST RANGE OF SIZES 


W HETHER your plans for peacetime con- 
struction call for designs that are con- 
servatively practical or are so far in advance of 
present developments as to be termed “vision- 
ary”, one thoroughly established fact must be 



CARNEGIE-ILLINOIS 
STEEL CORPORATION 


UNITED STATES STEEL 
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UJ h n T 


LEHDERSHIP 


something else. The men who buy and 
use FLIGHTEX attribute FLIGHTEX 
leadership among airplane fabrics 
to the Quality, Service and Depend- 
ability they find in every yard. No 
wonder each year more manufac- 
turers buy more FLIGHTEX than any 
other airplane fabric. 
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Something NEW in 
Better Pipe 


with 

thin -blade 
cutter 


• The instant you pick up 
RtEQCEspipe cutter, with its rugged 
new style malleable frame, you like 
the feel of it, the efficient balance— 
and it cuts pipe with the easy speed 
that feeling suggests. True clean 
cuts, almost without burr, the thin 
tool-steel blade wheel rolling right 
through with least effort. Make 
your next cutter a new FtiEoto — ^^wheel'aitter 
ask your Supply House. We’re do- too quarter 
ing our best to keep it supplied. turn cutting. 




POLYETHYLENE* and 
POLYTHENE** 


Irvington now offers these new thermo- 
plastic materials, in extruded and calen- 
dered tape forms, for use as insulation where 
high frequencies are involved and applica- 
tions where exceptional chemical and mois- 
ture resistance are required. 

For electrical insulation . . . superior low-loss 
electrical properties, low moisture absorp- 
tion, and high resistance to ozone, oil, acids 
and alkalis, make Polyethylene and Poly- 
thene ideal for high frequency applications 
and other special requirements as well. 

For chemical applications . . . Both Poly- 
ethylene and Polythene are highly resistant 
to the halogen group including fluorine . . . 
offer the low density and other properties 
of paraffin, p/ussuperior mechanical strength 
and higher melting point; can be formed 
and reformed in service as desired. 


Samples, and complete cooperation on your 
problems, are freely offered. Write Dept. 
66- 



IRVINGTON 


VARNISH & INSULATOR COMPANY 
Irvington 11, New Jersey 
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presents 
A NEW FUEL 
STRAINERWITH 
EASY DRAIN 
FEATURES FOR 
THE SMALLER 
AIRPLANE 

Draining from the cockpit 
easily accomplished by adding 
a small rod. Capacity 4 quarts 
per minute at 3 PSI. Accom- 
modates y a " NPT fittings. 

Write us for information on 
POPPET TYPE OIL DRAIN 
VALVE S— F U E L DRAIN 
VALVES — LINE SHUT-OFF 
VALVES— ELECTRIC SOLE- 
NOID VALVES— FUEL SELEC- 
TOR VALVES 


Remember 

KOEHLER POPPET VALVES 


KOEHLER AIRCRAFT 
PRODUCTS COMPANY 

814 Vermont Ave. Dayton 4. Ohio 




IT IS gratifying to obtain 
prompt shipment of materials 
and parts! Even more so, if they 
exactly suit your purpose. This 
double achievement is routine 
occurrence a t plants where Booth 
“prescription” felts — precision 
die-cut to specifications — are 
overcoming critical material 
shortages. Aircraft and other 
vital war industries thus bypass 
many a production problem! 
THE BOOTH FELT COMPANY 
19lli Slreel Brooklyn, N. Y. 
745 Sherman Street Chicago, III. 
APPLICATION CHART AND SAMPLE 
KIT . . . Contains swatches of 
S.A.E.felt types , with specifica- 



with a 


LIBERTY 

AIRCRAFT 

MIRROR 

The pilots of thousands of Allied 
fighter planes, now in action over 
our widely scattered battle fronts, 
are getting a perfect image of 
things behind them without eye- 
strain or fatigue, by means of 
Liberty Aircraft Mirrors. 

Liberty Aircraft Mirrors are all 
first surface mirrors, and as per- 
manent as their glass base. They 
give the pilot a clean, well defined 
image without distortion, immedi- 

Each fighter plane equipped with 
a Liberty Mirror has a mirror built 
to meet the specific requirements 
of that plane. Thus the pilot chang- 
ing from one plane to another gets 
uniformly good vision at all times, 
in all planes. 

All Liberty Mirrors are now built 
only for War Service, but later 
these battle tested vision devices 
will be available to all operators, 
military, transport or private. 

LIBERTY 

MIRROR DIVISION 

LIBBEY-OWENS-FORD GLASS COMPANY 

BRECKENRIDGE 

PENNSYLVANIA 
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A new bulletin has just been published 
by Udylite on the Bright Nickel Plating 
Process. 


In it are outlined the details of the 
process, its advantages, the equipment i 
and supplies used, and the technical j 
help which Udylite is prepared to fur- | 
nish all users. 


* Udylite 

. . . . /CORPORA 


1651 E. GRAND BLVD. — DETROIT 11, 

liPRiSiUTlTlliS l» ILL P R I N C I PA l Dlllisj 


Now . . . your library of 

METEOROLOGY 
technique— theory 
rules and methods 



Handbook of 
METEOROLOGY 


Edited by 
F. A. BERRY, Jr. 
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VISIBILITY UNLIMITED . . . 


diefendorf 

3EXZ3G EARS 



zt ADDRESS? 


iir 



EXPRESS , 

^CenC* 


A Beit erJe/Y/Ce 
Born of Our 
Wartime Experience 


With the nation engaged in all-out war, transportation 
became a factor of dominating importance. Every 
form of shipping was summoned into action. Railway 
Express, equipped to deliver nation-wide service in 










PRESSl 





Two preferred war wraps 
new available to 
peace-time industry 


Two colorful folders illustrate the story. 
Send for them if you are interested in 
newer and better ways to protect metal 
products from corrosion — from all kinds 
of wet-dirt-moisture damage while in tran- 


'WRAP, because of its exclu- 
d features, won the battle 
for builders of airplane 
highly-finished precision 

— IZZLYBEAR 

problem of 


wwVi 

_3s, and many others of 
Angier make, have proved in war their 
quality-right to lasting preference in peace. 
They come from the house that has devoted 
a half-century of protection to the products 
of our nation and its industries — in peace 

Overseas customers: Our export de- 
partment will be glad to supply full infor- 
mation, samples and quotations on request. 
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FITZGERALD 

GASKETS 

FOR AIRCRAFT ENGINES 

GASKET CRAFTSMEN FOR 39 YEARS 
Write for information 


THE FITZGERALD MANUFACTURING COMPANY 

TORRINGTON, CONN. 

BRANCHES CHICAGO AND LOS ANGELES 
CANADIAN FITZGERALD, LTD., TORONTO 

[■“MIDRESS? [ 

3 Let us know so that we can keep copies of ► 

2 Aviation coming promptly. £ 

FITZGERALD 

GASKETS 

I SHH | 
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UTICA 

TOOLS 


UTICA 

DROP FORGE & TOOL CORPORATION 
UTICA 4, NEW YORK 
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ARMSTRONG 


HANDLES EASIER 
AT TOUGH ANGLES” 


DIE SPRINGS 


MEDIUM PRESSURE 

HIGH DEFLECTION 
HIGH PRESSURE 

MEDIUM DEFLECTION 
DANLY MACHINE SPECIALTIES, INC. 


"When overhead drilling has to be 
done, try a Clark! 

"Its excellent balance and com- 
pactness make it ideal for jobs 
that must be done at muscle-tiring 
angles." 

Yes . . workers in many plants 
which have produced or assembled 
airplanes or parts have found 
Clark tools help finish their jobs 
faster and easier. Remember this 
about all Clark portable tools . . 
they're easier to handle at an 
angle. 

That's why workers produce more 
with these dependable tools. 

drills • grinders • sanders 


Jos. Clark, Jr. 

612 Bergman St., Louisville 3, Ky. 


DANLY 



/ "N 

Solves the Problem of 
Mailing List Maintenance! 



McGraw-Hill Publishing Co., Inc. 

DIRECT MAIL DIVISION 
330 West 42nd St.. New York, 18. N. Y. 

v v 
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*)n Titan on ‘Peacetime.. 

the STANDARD SOLDER 


ifon Sveny /ifrfiiicatiatt 




HESTER 


MANHATTAN 



protect men and equipment 
on world -wide airways 
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AVIATION S MARKET PLACE 



Aviation's Market Place 










AVIATION'S MARKET PLACE 







IS 


MODERN MACHINE TOOL C 



DESIGNERS AND DRAFTSMEN 
with experience on 
Electric Actuators 
Chicago Pneumatic Tool Co. 

1241 E. 49th St.. CMvaland, Ohio 


IimNTIONS WANTED 


• We are refiners and 
constantly require 
Platinum and Platjnum 
Alloy scrap. We will 
be pleased to quote 
on : your surplus . . . 

SIGMUND COHN & CO. 

44 SOLD ST. A NEW YORK, 7 



AVIATION DICTIONARY 

bY CHARLES A. ZWENG 
Aunorn/Siaff* t? 1 *".- 

multiple choice c.emln.tlons" Included. J3.00. 
BnSuiy ' nTluln* •nd'lUuSntud 0 for^wep'J'retkm 

&&&&5SS 

s;apF r ^^'&S.^S re Hu^F > «Fs? 

rSWliitW 


PAN AMERICAN 
NAVIGATION SERVICE 



Professional 

Services 


LANCASTER. ALLWINE A ROMMEL 
Registered Patent Attorneys 

Booklet — "©ener^JMofrnetlon ConcoraJ^JiH 
without obligation. 

Patents — Copyrights — Trade-Marks 


LAWRENCE J. MARHOEFER 
Consulting Engineer 
431 MARKET STREET a CAMDEN. N. J. 

Copy for 
“Market Place” 
Advertisements 

received by December 21st 
will appear in the January 
issue, subject to limitations of 
space. 
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AVIATION S MARKET PLACE 


AIRCRAFT ACCESSORIES AND INSTRUMENTS 


APPROVED REPAIR STATION 188 
CARBURETORS • MAGNETOS • GENERATORS 
ELECTRICAL EQUIPMENT • BATTERIES • SPARK PLUGS 
VACUUM PUMPS • HYDRAULIC PUMPS • INSTRUMENTS 

STANDARD AIRCRAFT EQUIPMENT CO. 


ItOOSEVF.LT FIELD 


MINEOLA, L. I. 


GARDES CITY 8753 


FOR SALE 
One 

PRATT & WHITNEY 

WASP JR. (SB-3) ENGINE 

and Spare Parts Including Propellers 

DOUGLAS 

DC-3A PARTS and ACCESSORIES 

including starters, generators, tires, wheels, 
brakes, instruments, etc. Both new and used. 
Refer inquiries to: 

NORTHWEST AIRLINES 

Attn: F. W. SALLET. ASS T GEN. SUPT. OF STORES 

ST. PAUL, MINN. 



U. S. FLYING SERVICES, INC. 

ALBERT WHITTED AIRPORT 

ST. PETERSBURG, FLA. 

OFFERS FOR 

IMMEDIATE SALE 
Ready to Fly! 

1 LOCKHEED LODESTAR 


3 LODESTAR 
1 TEN PLACE VULTEE 


1 STINSON SR6-E 
1 STINSON SM 8- A 
3 CUB CRUISERS J5A-7S 
12 CUB TRAINERS J3C-65 
1 CUB COUPE J4A-75 

Brokers Protected 



hfcRO TRAOfc 

“ COMPANY « 

Raasavalt Plaid, L I. 

EXPERIMENTAL WORK 
MODIFICATIONS 


Government Approved Stetion 1 1 5 


LINK TRAINER— COMPLETE 


CHARLES PICART 


PRINT CLOTHS— TAPES 
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AVIA 1 : 


A BETTER METHOD 1 

OF HOLDING WIRE ROPE 



SAFE-LINE 


WIRE ROPE CLAMP 





Beat Product Competition Thru 

NEW PRODUCTION METHODS 

WITH 

Close-Tolerance, Rubber-Cushioned 


Brightboy 



BURRING 

FINISHING 

POLISHING 


proved-and-practical applications you can achieve 
production short-cuts plus Quality finishing ! Bright- 

gs, castings, all types of parts; re- 
ol marks, weld burns. A Brightboy 
;es the work-gap between the grind 
i Brightboy finish frequently consti- 





• Ask your dealer for 
Brightboy prices, catalog and methods and applica- 
tion data. Ask for a Brightboy service man to give 
you product-finishing ideas and methods-cooperation. 

BRIGHTBOY INDUSTRIAL DIVISION 

Weldon Roberts Rubber Co., Newark 7, N. J. 


NATIONAL PRODUCTION COMPANY 

4573 ST. JEAN AVENUE • DETROIT 13, MICHIGAN 
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It's 


*piu££cftoL —the engineered recess! 


In the Phillips Recess, mechanical principles are so correctly applied 
that every angle, plane, and dimension contributes fully to screw-driving 
efficiency. 

. . . It’s the exact pitch of the angles that eliminates driver skids. 

. . . It’s the engineered design of the 16 planes that makes it easy to apply 
full turning power - without reaming. 

. . . It’s the “just-right” depth of recess that enables Phillips Screw Heads 
to take heaviest driving pressures. 

With such precise engineering, is it any wonder that Phillips Screws 
speed driving as much as 50% -cut costs correspondingly? 

To give workers a chance to do their best, give them faster, easier- 
driving Phillips Recessed Head Screws. Plan Phillips Screws into your 
product now. 

PHILLIPSES' SCREWS 
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THE WAT 

»„» PIONEER 
AUTOMATIC PILOTS 


Congratulations to T.W.A.in selecting Pioneer* 
Automatic Pilots, flight and engine instruments 
for its entire fleet of Lockheed Constellations. 

Another indication of Pioneer’s leadership in 
the field of aircraft instrumentation. 


*REG. U. S. PAT. OFF. 


mmm 


ECLIPSE-PIONEER DIVISION 
TETERBORO, N. J. 





